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7;«  ELEMENTOKVM  MATHESEOS 
VMFERS/E,  quA  tu  in  ufum  fadiof*  ju- 
ventutis  edidifii ,  fnguU  magnis  laudibus 
celebrari  mereantur^  tum  Analyfis  c&teris  omni- 
bus  efi  laudabilior .  jR«b  /V<j  habere^  meque 
ita  fcribentem  obfervantia  fwgulari  trga  te  mea 
non  moveri ,  fatis  ofitndunt  vel  foli  Profeffores 
nofirates ;  bi  enim  calculi  rotionem  tradentes ,  ojms  tuum  pr*  manibus 
babere9atque  Auduoribus  legendum  folent  quam  maxime  commendare. 
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Nec  immerito :  fiqutdem  vere  oureum  atque  aJmirabile  efi  ;  primum 
quidem  perfpcuitate  ,  quam  in  explicandis  rebus  magis  abdttis  ai- 
que  difficilibtts  fummacum  brevitate  mirabiliter  conjunxifii;  tum  rerum 
copia  atque  deledu  ,  quibus  legentium  anitnos  infiruendo  jucunditate 
afficis  ;  denique  methodo  0  qua  ad  docendttm  nulla  tnagis  idonea  . 
Equidem,  ne  vera  laude  te  videar  fraudaffe ,  quod  in  me  ipfo  exper- 
tus  fum,  ingenue  fatebor ;  Algebram  nempe  tuam,  qu&  vere  totius 
humana?  eruditionis  apicem[a]  ita  facilem  effe  intelledtu, 

m  difcendi  cupiditate  laborem ,  &  perfpicuitate  difficultatem  levante  , 
duabus  circiter  hebdomadis  eam  partem ,  qu&  de  AnaJyii  infinitorum 
eft ,  tyrocitiii  tempore  totam  meo  marte  percurrere  valuerim  ac  probe  in- 
lelligere .  Ex  bis  profefto  intelliges  ,  quanta  voluptate  in  editione  hu- 
jus  tomi  laboraverim .  Utinam  vero  hona  valetudo  c&teros  quoque  ad 
optatum  Jinem  perducere  finat !  Certe  fummopere  cur&  mibi  erit ,  ut  opus 
totum  [b]  [utar  verbis  tuis  ],  quantum  per  me  fieri  poterit ,  utilius 
cfficiatur  ,  nihilque  fit ,  quod  non  emendatiffimum  prodeat .  Interim 
bunc  ipfum  tomum  ,  qttem  denuo  recufum  in  lucem  ire  jubeo,  ad  te 
quafi  tibi  dicatum  mitto ,  fperans  dtligentiam  meam  [  quod  vebemen- 
ter  opto  ]  eam  apud  te  gratiam  inituram ,  ut  me  ccepta  benevolentia  in 
in  dies  magis  tnagifque  profequi  non  dedigneris .  Vale. 

■ 

Vmn*  die  7.  Atigufii  174& 


PRiE. 

fa)  Wolfius  in  prarfatione  ad  Analyfim; 

(b)  EpiAoU  ad  Ojetanum  Maoacalia  die  $•  Junii  tn.  1746. 


Digitized  by  Google 


\o1 


P.R  iEFAT  I  (X 


wm 

wm 

~r^JB  ~_S±  4 


TSI  nullo  tempore  ,  qflo  fcientiis  horios  fuit ,  defue- 
rint  viri,  egregii ,  qui  praeclaris  ingenii  ac  virtutum 
dotibus  fupra  communem  mortalium  fbrtcm  eve&i 
erudita  illa  Mathemata  digna  ftatuerunt ,  in  quibus 
elaborarent,  ncc  infehci  fucceiTu  fufpiciendis  invcntis 
eadem  amplificarunt ,  quemadmodum  veterum  monu- 
menta  palam  loquuntur  ;  ante  noftram  tamen  a;ta_ 
tem  ad  illud  faftigiumnon  fuerunt  eve&a,  in  quo  hodie  oonftituta  miramur . 
Neque  indigna  funt,  quae  in  dies  magismagifque  excolantur ,  & ,  explofa  lo- 
quaci  fophiftica  ,  in  fcholas  revocentur,  cum  neminem  ,  niil  aut  tardiore 
fuerit  iugenio ,  aut  ignarus  artis  ofbr  affectu  pratpeditam  habuerit  mentem ,' 
fbrc  exiftimen  ,  qui  non  eorum  puritatem  ,  evidcntiam  ac  fublimitatem 
miretur,  &  ob  utilitates  innumcras  inde  in  genus  humanum  redundantes  de 
!*Arte  noftra  pratckre  fentiat  .  Mentem  enim;  humanam  vaide  perficit  Ma- 
thcfis ,  ad  Philofophiam  aliaque  ftudiorum  genera  &  latius,  &  profundius, 
& utilius  tractandum  inftruit,ad  (blidiorem  doctrinam  adminiculaincxpeita- 
ta  fnppeditat,  maximas  ad  vitam  utilitates  affert. 

Non  ignota  loquor  ,  non  inexpectata  Mathematum  peritis  .  Attamcn 
nullus  dubito  forc  ,  ut  vulgus  litcratorum  ex  fuo  ingenio  alios  judicans 
perfuadere  conetur  ignaris,  ex  pracpoftcro  in  fcientias  Mathematicas  ftudio 
proficifci  has  laudes  .  Quamvis  autem  non  ca  lit  pencs  mc  garricntium  (a) 

a    i  aucto- 

(O  Au&or  iuro  his  hoiuinibui ,  ut  Prxfationem  Icpant  ,  <)uam  Pbilipput  Attlancbtbtn ,  com- 
roiinii  Germanix  Frxceptor  ,  Jtannit  V«%tlini  Elementis  Geometris  prtemifit  .  Ex  ea  uotulas 


fctltrt  turbant  praftrtitntm  Gttmttricam  ,  tum  n»n  tribuunt  fuam  artibut  dignitattm.  Std  r*3a  in- 
gtnia  ,  ttiam  mtditcria  ,  intitari  peffunt  ipfa  artium  admirationt  ,  /  admtmantur  ,  dtindt  Ji  accedat 
arvftx,  qui  commcdt  tradat .  Idtpfrrp  aliquprum  ftudia  tpmmivtri  fafi : 
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au&oritas ,  ut ,  quz:  infcite  obftrepunt ,  fcite  retundam  ;  non  tam  quod 
plurimi  inftitutionc  indigne»  judicent  ,  qui  convitiis  extorqtiere  volunt  ,  ut 
doccantur  ,  &  illos  demum  lumine  dignos  cenfeant  ,  qui  modefte  id  dcfi- 
derant ,  quam  quod  iivfciolis  cmdiendis  oleum  operamquc  perdi  pro  com- 
perto  habcam,  quippc  qui  tum  (  ut  cum  HoROCCio(a)  loquar )  pulchre  fibi 
difputare  videntur  ,  fi  ,  qaod  arptcndo  evertere  non  pojfunt,  tanquam  ridicu- 
lum  contemnant  %  aut  pucriiibus  ditleriis  adfperfum  aliorum  rifui  exponant  : 
cum  tamen  mearum  partium  efle  exiftimem  ,  ut  gencrofa  atquc  cxcelfa 
ingenia  ad  ftudia  Mathematica  inccndam  atquc  inflammcm  quid  ,  quacfir  , 
Lnpedit  y  quominus  evincam  ,  non  efle  Mathematicos  (  liceat  mihi  denuo- 
HoroCCII  verbis  (b>uti  )  tam  perfritl*  frontis ,  ut  abfurdas  quafvis  ampul- 
lar  magno  clamore  ignaris  divendant ,  modo  in  fucats  faboris  pramium  brevif 
fima  inanir  glori*  fiatu.  intumefcant  &  inter  inconditor  ptaudenttum  firepitur 
piacide  fibi  adukntur  >  multo  minus.  ita  dibuccinarc  laudes.  fuas  ,  ut  apuct 
altos  merito  nullam  invcniant . 

Agedum ,.  crgo  !  quis  cft  y  qui  Scientias  Mathcmaticas  &  rerum  evi- 
dentia  ac  fublimitate  >  &  demonftrationum  rigore  ac  profunditatc,.  &  or- 
dinis  pulchritudine  ac  concinnirate  ceteris  omnibus  longc  fuperiores  men- 
tem  perficerc  negare  aufit  ?  Qui  mentis  dotes.  ignorat,-  qui  Judicium  leve  z 
gravi  ,  ingenium  hebes  ab  acri  non  diftinguit  ;  qui  dcniquc  culmcn  perfe» 
&ionum  non  proipicit,  ad  quod  menti  pcrvenirc  datum  eft-  Tum  dcmum^ 
mc  iudicc^  ingenii  acic  pollebis,.  fi  non  modo  clara  ab  obfcuris,.  diftincta  a 
confufis  ,  adacquata  ab  iriadaequatis  ,.  cxplorata  ab  incxploratis  ?  certa.  ab 
incertis,  probabiliora,  a  mrnus  probabilibus  difccrncrc  valebis,  fed  &  ipfe- 
met  fueris  exaclus  &  pcrfpicuus  in  definiendo  y  folers  &  circum£pc£tus  in 
cbfervando,  ingeniofus  &  accuratus  in  experimcntando,.  feverus  &  acutus 
judicando ,  concinnitatis  &  rigoris  tenax  in  demonftrando,.  patiens  5c 
profundus  in  mcditando,  fagax  &  cxpeditus  in  invcnicndo .  Scd  quomodo, 
quafo,  comparantur  habitus  tam  pneclari?  Non  nifi  crebro  cxercitio.  Mul- 
tus  crgo  fis  neccflc  cft  in  notionibus  cvolvcndis,  in  demonltrationibus  con- 

cipieft. 

(a)  lo  Aflronomia  Krpleritfta  dcfen/i  a:qui  j>roniof*,  c.  i  p.  aj 
(r>)  In  Prolegomcn.  p.  8 
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cipiendis,  in  problematibus  refolvendis,  nec  prolctaria  in  meditando  &  in. 
veniendo  collocanda  eft  opera  .  Cum  ideo  difciplinas,  qux  huic  fcopo  con- 
venianr,  prxter  Mathematicas  nullas  noverint ,  qui  Mathematicas  &  cete- 
ras  eadem  diligentia  pertraclarunt ;  ftudium  Mathematicum  ad  acuendutn 
judichim  apprime  neceflarium  pronuntiamus  &  fine  eo  ad  folidam  rerum 
cognitionem  perveniri  pofle  ncgamus  (a). 

Equidem  non  ignoro,  homincs  quofdam,  cum  fint  in  Mathefi  hofpi- 
tes  ac  plane  rudcs  ,  fc  ja&are  ,  quod  audiverint  Mathematicos  de  rebus 
Mathcmaticis  optime ,  dc  aliis  a  Mathefi  alienis  peffime  judicantes  :  ve- 
runtamen  quod  ad  tam  inconfiderate  dicla  reponam  ,  non  unum  habeo  . 
Quoniam  nimirum  non  quscvis  terra  Mathematicum  alit  (  neque  enim 
creantur  in  Academiis  ut  Doilores  )  ;  fane  non  apparet  ,  unde  imperitus 
Artis  obtre&ator  certus  fucrit  fa&us ,  fibi  rcm  cum  Mathematico  fuifTc  . 
Quid  fi  Agrimenforem  viderit ,  aut  Archite&um,  aut  Confpicillorutn  po- 
litorem  ,  aut  Inftrumcntorum  fabum  ,  aut  Virum  ,  cui  data  eft  docendi 
quidem ,  fed  non  fciendi  Mathefin  poteftas  ?  Quis  enim  adeo  infanus  eft  , 
ut  unumquemque  ccnfeat  titulo,  quem  fama  fallax  aut  fortuna  c*ca  eidem 
tribuit?  Non  infolitum,  nec  inauditum,  ut,  quem  ignari  judicant  Mathe- 
feos  appritne  peritum,  quem  Profeffores  Euclidis ,  Apoi/onii,  Arcbimedif  al~ 
teriut  elogio  etiam  poft  fata  maclant  ;  idcm  tamen  a  Mathcmaticis  fum- 
mis,  vere  idofteis  harum  rcrum  arbitris,  Mathefcos  imperitus  appelletur  . 
Enimvero  etiamfi  hoc  demus  ,  Artis  noftrx  oforem  audivifle  Mathemati- 
cum  de  rebus  ad  Mathefin  non  fpectantibus  judicantem  ;  nondum  tamen 
video,  unde  cognoverit ,  quod  male  judicavcrit :  alitcr  cnim  nifijudicarec 
qui  ingenii  acumine  pollet ,  aliter  qui  haud  altius  vulgo  fapit,  inter  inge* 
nium  acrc  &  hebes  nullum  foret  difcrimcn  ,  ncc  concedendum  erat ,  in 
Mathefi  cum  laude  -verfatis  res  quaslibet  profundius  fcrutari  datum  cf- 
fe  .  Denique  fi  vel  maxime  aliquando  contigerit  ,  Mathematicum  ali- 
qucm  de  rebus  ad  fe  non  pcrtinentibus  male  judicafle  ;  hinc  faltem  colli- 

(a)  Mtlanebtbon  ,  loc.  cit.  t!  qui  n«n  ttttr  ft  buic  ftuJit  JtJtnt  t  tamtn  UraJ  juJicia  forman- 

Ja  aput  tft  co^nition*  Elrmtnttrum  Ctemtt-i*  ■  Idem  paulo  «nte :  Cnm  JfntnftrotitMtt  Gttmttrit 

maximt  fim  illuftrtt  ;  ntmo  fin*  a/iqua  ctgniihnt  imjur  artir  ptrfficit ,  ifUt  fit  uir  Jtmtnftratotnum  , 
Ktrno  fint  ea  rrit  arxiftx  titlbcdi. 
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ges,  ipfum,  occafione  ita  ferente,  dc  re,  quam  nondum  meditatus  fuerat, 
per  praecipitantiam  ,  vitium  aytvfurfnfms  tantum  non  feniper  &miliarc , 
ftatuifTe . 

Ncque  cnim  defendimus  ,  quod  eadem  opera ,  qua  quis  Mathemata 
fibi  familiaria  reddit ,  cetcrarum  quoque  rerum  cognitione  animum  im- 
buat,  &  crimkiationis  loco  habcmus,  fi  qui  per  malitiam  affirmcnt,  quod 
Mathematici  gloricntur  ,  pencs  fc  folos  eflc  principia  vcritatis  :  fed  quod 
Mathcfeos  cultura  reliquis  ftudiis  prarmifla  cfficiat ,  ut  alias  difciplinas  fa- 
cilius  ,  redtius  &  profundius  percipcre  poffis  ,  ubi  ad  eas  induftriam  atquc 
afliduitatem  attuleris  ;  id  vcro  eft  quod  aflevcramus  .  Ncfcio  vcro  ,  qua 
frontc,  qui  inexpcrta  loquuntur  ,  majorem  fibi  fidem  haberi  velint,  quam 
iis  ,  qui  nifi  experta  non  confitcntur  .  Utinam  tandem  ,  qui  Reipublicae 
pracfunt  ,  cavcrent  ne  ad  cetera  ftudia  tra&anda  animum  appellerent  , 
nifi  Mathematica  cognitione  imbuti  :  neque  ullus  dubito  fbre  ut  aliam 
Reipublicx  faciem  contuercmur .  (  a  )  Ut  cnim  taceam ,  quae  a  doctrina  in 
Rempublicam  redundant ,  cmolumenta ,  plurimum  rcfert,  fi,  qui  ob  cru- 
ditioncm  utriquc  pcrficiuntur  ,  fint  afiidui ,  confiderati  ,  moderati  &  vcri. 
tatis  amantes  ,  quos  Mathefeos  ftudium  cfficit  ,  ubi  ita  tradetur,  ut  am- 
plificet  ufum  rationis. 

Quotquot  humanae  mentis  vires  cognofcerc  ftudent  earumque  ufum 
fcrutari  geftiunt ,  eos  ad  Mathematum  culturam  invitamus .  Oftendet  Al> 
gebra  atque  Geometria  fublrmior  ,  nihil  eflc  tam  abditum ,  quin  detega- 
tur :  docebit  Aftronomia  cum  Geographia  ,  nihil  efle  a  fenfibus  hominum 
tam  remotum  ,  quin  id  fatis  diftin&e  cognofcere  &  accurate  dimetiri  va- 
leamus  :  teftabitur  calculus  Aftronomicus ,  quanta  certitudine  futura  caeli. 
phaenomena  pracdicerc  liceat ,  etfi  Genius  nullus  motuum  ,  quibus  fidera 
feruntur,  legcs  Aftronomis  rcvclavit  :  Optica  cum  Aftronomia  difcrimcn 
inter  repraefentationes  rerum  in  intellcitu  &  in  imaginatione  monftrabit  : 

Aritfi- 

»  »    .  ■ 

(»)  Melanehhen ,  !oc.  eir.  Vaetnt  deferla  (f  neglefla  artes  Mathttttatie* .  mnltis  jam  fatuUt . 
Nam  preximaatat  (  quidni&  noilra  ?  )  juttr.tuttm  ttb  htte  ttra  Phi/efepHa  cd  infulfjfimat  eaviliatients 
abdvxerat .  Nunt  ,  pe/quam  ha  exp/efa  funt  t  fthelit ,  annittndum  trat  ,  tt  pura  67  nativa  Fhilefe- 
fhia  tradtrttur  ,  qua  eenduetrtt  ad  folidam  deflrinam  cenftqutndatn  •  Nam  /  ,<•«-  nefira  atas  fatit  eeni. 
mtnefatit  net  ,  quantum  eptet  fit  l(tipuhliea  perjefla  deflrina  ,  «7«/.»  rtmlti  fr.jfim  ,  /«»7  iricpia  judieii  , 
tam  quia  diftrtt  etcplieare  nihil peffunt ,  fparfernnt  aut  dtfundunt  «tinients  abfurdas  &  teifufanrat , 
t*  quiius  enagna  etrtatrina  t  magna  dijfenfcntt  ettiterunt .  Nee  fnit  b«rum  malerum  trit  ttliur  ,  1:  l 
ad  vtram  O  truditam  fitidierum  ratientm  jattntut  rtVetata  futrit . 
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Arithmetica,  Trigonomctria  &  Analyfis  rcgulas  gencraJes  fuppeditabunt  , 
qnibus  in  inveniendo  dirigatur  intelleclus  &  una  cum  fenfibus  compefcatur 
imaginatio  ,  nc  mcditationes  turbet  :  Mcthodus  dcnique  Mathematica  rc- 
&:um  rationis  ufum  mani  fcrtabit. 

Quanta  fit  vis  Mathematum  m  fcicntia  naturali  ,  cx  Statica ,  Mt> 
chanica,  Hydroftatica,  Aerometria ,  Hydraulica  ,  Optica ,  Catoptrica  , 
Dioptrica,  Aftronomia  &  Gcographia  abunde  perfpicitur:  quac  omnes  ar- 
gumenta  quoedam  Phyfica  folidius  atque  profundius  pcrtra&ata  cxhibcnt  > 
quam  fine  Mathcfcos  principiis  ficri  poterat  -  Nonne  enim  Phyfici  eft  ex- 
plicarcmotum  ,  gravitationem  ^orporum ,  proprietates  aeris,  phxnomena 
vifus ,  ftru&uram  univcrfi  ,  naturam  &  proprietatcs  corporum  Mundi  to- 
talium?  Quod  fi  vero  quse  de  motu  Iblidorum  in  Statica  &  Mechanica  f 
de  gravitatione  corporum  in  fluidis  in  Hydroftatica  ,  de  motu  fluidorum 
in  Hydraulica  ,  de  aere  in  Aeromctria ,  dc  vifu  in  Optica ,  Catoptrica  & 
Dioptrica  ,  de  corporibus  Mundi  totalibus  eorumque  motuum  legibus  in 
Aftronomia  &  Geographia  traduntur  ,  cum  iis  confcrre  dignatus  fueris  , 
quac  de  iifdem  argumentis  in  Phyficorum  fyftematibus  occurrunt  ,  demtis 
prasfcrtim  iis ,  quz  ex  Mathematicorum  voluminibus  defcripta  funt ;  quan- 
tum  difcriminis  intercedat  inter  do&rinas  Phyficas  principiis  Mathema^ 
cis  fuperftrudtas  atque  Mathematicorum  opera  excultas  ,  &  inter  ea  dog- 
mata  xjuas  Mathematicorum  opem  adhuc  deliderant ,  illico  conftabit .  Un- 
dc  non  miramur  Robertum  Boylium  dc  Scientia  naturali  expcrimen- 
tando  prarclare  mcritum  ita  fcribentcm  (a)  :  Dc  Matbematica  mnnibil 
tibi  prepofiturur  fum  ,  tum  imprimis  in  finem9  nc  forte  (  quod  &  mibi  olim  eve- 
nit  )  feducaris  Pbilofopborum  iftorum  modernorum  autloritate ,  qui  cum  Vbyfici 
objeUum  fit  maUria  ,  Matbematicat  difciplinat  ,  tanquam  abftraflit  faltem 
quantitatibur  &  figurit  occupatat ,  (iudio  naturali  obeffc  magit ,  quam  prodef- 
fe  contendunt .  Qgamvit  enim  opinionem  ipfiut  Kepleri  ,  trium  Jmpcrato- 
rum  Matbcmatici  aliorumque  Aflronomorum  reccntium  abjurdam  ,  bominibut 
perfuadcntem  ,  quod  Matbematica  quempiam  ad  Studium  naturale  faciliut 
abfohendum  non  omnino  idoneum  reddere  pojfit ,  reftabilire  &  defendere  ali> 
quando  conatus  fuerim  ;  ingenue  tamcn  confiteor  ,  quod  cxperimentit  meit  in 

fpeeie 

(a)  la  Coafiderationilu»  eirca  utiiitltem  PhilofophJ*  niturtlij  exrerimentalk.  Exercitar.  VI. 
$•  i  *  x  p.  n.  4t 3 
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fpecie  Mecbanicis ,  Matbematica  in  Pbyfica  ufum  ingentem  miti  demon- 
flrantihf,  fape  jam  escoptarim ,  ut  in  GeomeUi*  tbtoriam  &  Jtodium  Alger 
bne  fpeciof*  >  quam  puer  ferme addidici ,  majorem  impendiffem  partem  tempo* 
ris  &  iadu/iri*',  qu<e  Planimctri*  &  Fortificatori*>(de  qua  me  integrum  Trar 
Batum  fcripfiffe  memini  )  aliifque  Pra&icis  Mathematic*  partibut  .a  me  aU 
trihuta  fuit .  Imo  nec  miramur  ingenue  profitentem  :  (a)  Vereor,  imph- ' 
randam  effe  a  Matbematicis  lcttoribus  veniam  pro  iis  rebus  ,  quas  >  fi  in 
Matbefi  magis  poJ/erem,  accuratius  traclajfem.  Alibi  nimirum  oftendi  (b), 
tum  demum  in  fcientia  naturali  ad  certitudinem  ieu  eyidentiam  pcrve- 
niri  &.  dominium  in  rcs  creatas  obtineri ,  u"  Mathefis  ad  Pbyficam  ajv 
plicetur.  ;  _. 

Nifi  utilitates  ,  quas  Mathefis  ad  vitam  affert ,  iponte  iiia  occurre-. 
rcnt  attcntis  ;  non  modo  Arithmcticx ,  Geometriac  pra&icx,  Archite&u- 
rae,  Mechanicac,  Hydroftaticae  ,  Hydraulicae  ufus  in  Oeconomia  arnpliffi- 
mus  facile  oftendi  ,  fcd  ctiam  evidcnter  demonflrari  pofle,t,  maximam  fc~ 
licitatis  human*  partem  Mathefi.  fuperftruclam  :  ut  taceam  commoda  % 
quat  Mathefis  praeitat  abfolutis  ftudiis  Academicis  in  extcras  regiones  ex- 
currcntibus  ,  quibus  masima  utijitatis  ac  voluptatis  ex  itinere  capiendac 
pars  perit,  fi  in  ilJa  fucrint  hofpites  ac  peregrini. 

Cum  ideo  difciplinarum  Mathematicarum  utilitates  innumeras  mcnte 
attenta  perpenderem  ,  propria  autem  expericntia  edoctus  non  ignorarcm  h 
defidcrari  adhuc  Mathcfeos  univerfac  Elemcnta  ,  quac  ad  ilias  confequen- 
dum  fufficercnt ;  ante  triennium  idiomate  patrio  Elementa  Mathefeos  uni- 
verfx  ptiblici  juris  feci ,  in  quibus  ea  poti.fimum  explanavi,  qux  ad  pra- 
xin  tendunt  ,  ideoquc  theorias  prxtcrmifi  ,  quarum  non  idcb  manifcfius 
eft  ufus.  Dum  liber  adhuc  fub  prxlo  fudabat  ,  contigit  ut  multi  euhdcm 
«xpeterent  :  (c)  quo  ipfo  addu&us  Bibliopola  defidcrabat,  ut  eundcm  in 
fermonem  Latinum  transfundercm  .  Hujus  ego  defiderio  annucns  bonam 
jam  operis  partcm  habitu  Romano  indutam  prxlo  dcftinaveram  ,  cum 
confultius  mihi  vidcretur  ,  fi  theorctica  ubcrius  cxpoacrentur  ,  quam  in 
Opere  Germanico  ad  juvandum  primos  tyronum  conatus  compofito  fic-. 

ri  par 

(»)  In  Prifat.  a<1  nova  Experimenta  Priyfioo-Mecbanica  de  vl  Aer!»  elaftica. 
(b)  In  Przfar.  ad  EJenienta  Acrometria;,  An-  1700  feorfim  edita. 

(c;  Eiemenu  ifta  Germauica  ab  eo  'empere  jam  quaxta  rice  typil  refcripta  ;  c*  in  conipen- 
dmm  redafia-  quod  ter  lucem  adfpexit. 
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ri  par  crar,  ut  Latinum  fcilicet  etiam  fatisfaccret  ad  fublimiora  tendcnti- 
buiV  Qux  igitur  fermonc  Larino  prodeunt  Elementa  ,  a  Germanicis  mul- 
tum  difterunt  novoque  ordine  digcfta  funt .  In  iis  elaborandis  tantum  ope- 
rae  collocare  ndn  licuit  ,  quantum  opus  iftiufmodi  requirerc  videbatur  . 
Przterquam  cnim  quod  fex  ,  minimum  quinque  per  diem  horas  infticuen. 
ckc  juventuti  Academicje  cum  in  Mathefi ,  tum  in  Philofophia  impendam  ; 
▼aria  obftacula  alia  impediverunt ,  quo  minus  omnia  exvoto  ficrent.  Quo- 
niam  nimirum  Bibliopola,  qui  aliquos  jam  fumptus  in  editionem  fecerat  , 
inftabat ,  ut  opus  coeptum  pcrficcrem ;  fingulas  ferc  propofitiones  typis  dc- 
fcribendas  tradere  coaclus  fui ,  quamprimum  a  me  in  chartam  conjeclae 
cflent  ,  typothetis  fcilicet  quotidie  penfuni  femidiurnum  a  manu  mea  ex- 
fpe&antibus  .  Quodfi  ergo  quxdam  in  hoc  opere  dcprehendis  ,  qux  jure 
difplkrcnt ,  ea  nec  mihi  placcrc  fcias  velim.  Si  totum  difplicet,  ut  melio- 
ra  dcs  hortor ,  gratum  &  mihi  &  aliis  faclurus  .  Intcrea  paterc ,  ut  hoc 
ducc  utantur  ,  quotquot  ad  (blidam  Mathematum  cognitionem  non  fine 
operse  ,  {umptuum  &  temporis  compendio  adfpirant,  quamdiu  defit  rna- 
gis  fidus  .  Theoretica  &  pracYica  eadem  induftria  expofui  :  Ex  his  unuf- 
quilqut  feligar ,  quae  ad  palatum  fuum  efie  exiftimaverit ,  rcliqua  aliis  , 
non  fibi  dic*ta  putct  .  Indicem  geminum  fubjunxi:  quorum  altcr  cft  rcrum 
atque  verborum ',  ut  his  Elementis  etiam  inftar  Lexici  Mathematici  uti 
polfint ;  quorum  ftudia  eodem  juvantur  ;  alter  Elementa  Euclidea  cum 
noftris  confert ,  ut ,  quse  Cx  Euclide  paifim  citantur ,  etiam  in  noftris  invc- 
mri  pofiint,  nec  Euclideis  habeant  opus,  qui  noftra  poffident.  Vale,  Le- 
&or  benevole  '9  &  his  noftris  utere,  Tomum  alterum,  qui  Opticam,  Cato? 
ptricam,  Dioptricam,  Perfpectivam ,  Trigonometriam  Sphzricam,  Aftro- 
iwndam  >  Cronologiam  ,  Geographiam  ,  Gnomonicam  ,  Pyrotechniam  » 
Archttcfluram  militarem  atquc  civilem  ,  una  cum  Bibliotheca  Mathema- 
tica  complecletur ,  propcdicm  efpe&ans.  JDabam  Halae  Magdeburgic»  ipfis 
Cakadis  O&obris  An.  1713. 
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.     DE    EDIHONE  NOVA. 

Ovam  horum  Elementorum  editionem  daturi  operatn 
dcdimus  ,   ut  multo  corracliora  prodirent ,  multo 
etiam  au&iora.  Etenim  in  fingulis  difciplinis  ea  adje- 
cimus,quac  adhuc  defiderari  potfe  videbantur  &  viam 
ad  ulteriora  fternunt :  quo  ipfo  contigit,  ut  difcipli- 
nas  nonnullae  novam  plane  formam  adeptae  fuerint, 
&  ,  quc  in  editione  priore  per  duos  Tomos  digefta 
fucrant  ,  in  hac  pofteriore  quinque  Tomos  comple&i 
neccfle  fucrit.  Ita  in  Tomo  primo,  qui  nunc  prodit, 
ut  taccamus ,  quac  paflim  intcrfperfa  funt ,  Arithmeticac  acccflerunt  capita 
nonum  &  dccimum  integra  de  fradbonibus  decimalibus  &  fexagefimalibus, 
Geometriaz  caput  fecundum  partis  pofterioris  de  fe&ione  &  fitu  planorum  , 
Trigonometriac  &  Algebrac  problcmata  varia,  quae  utilitate  fefe  commen- 
dant  ,  vel  qua:dam  inveniendi  artificia  continent  per  cetera  nondum  infi- 
nuata  .  Acceflere  etiam  tum  Geomctriae,  tum  Analyli  finitorum  ,  tum 
Analyfi  infinitorum  figurc  novac  tabulis  asneis  incifac  .  Et  quoniam  Philo- 
fophiam  certam  ac  utilem  effe&uri  Mathematum  notitiam  amplificamus , 
«t  ad  eam  capeflendam  animi  defaecati  praeparentur  ,  nuperque  in  Opcrc 
Logico  mcthodum  ,  quac  convenit  do&rinac  fblidac ,  accuratius  dclineavi- 
mus ,  quam  haclenus  ab  aliis  fa&um  fuerat ,  ac  inprimis  genuinam  demon- 
ftrationum  formam  diftincle  expofuimus  ;  ideo  demohftrationes  ita  digefli- 
mus,  ut  excmph  regulis  ad  amuflim  refpondeant  ,  &  elcmenta?  "hscc  manu 
aflidua  volvcntibus  naturalis  ratiocinandi  modus  fua  vefuti  fponte  fefe  in- 
fmuet  ;  nafcanturque  in  animo  ideac  ,  qu«  Logicae  praeceptis  refpondent  . 
Nulli  igitur  dubitamus  fbre,  ut,  qui  m  his  elementis  artcnta  mepte  per- 
lcgendis  fuerint  alfidui ,  frudfcus  eximios  percipiant :  id  quod  quemadmodum 
fperamus  maxime  opfamus  .  Dabam  Marburgi  Cactorum  die  i 1.  Manii 
An,  1750. 
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BREVIS  COMMENTATIO*  r" 
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I  quid  mei  judicii  eft,  operam  non 
inanemfumit,  qui  methodum  Ma- 
thematicorum  diligentiflime  rima- 
tur .  F  jus  enim  vim  qui  tenet,  is  noa 
modo  ad  Mathemata  percipienda 
animum,  quantum  poteft,  atten- 
dit , &  rationts  tvidentia?  illorum  funditus  perfpicit; 
verum  ad  alias  eriam  difciplinas,  utut  labore  noa 
adeofacili,  cum  fruftu  ramen  prorfus  inhgni,  ean- 
dem  transfert.  Quodfi  vero  Mathefis  non  aliam 

WoijliOper.Malb.Tom.I.  A  prX- 


- 


1 

prater  hanc  unicam  cultoribus  fui  afferret  utilita- 
tem  j  eidem  tamen  gnaviter  incumbere  deberenr, 
quorguotdifciplinarumftudia  ingrediuntur.  Eum- 
que  in  finem  ftudium  marhemaricum  tantopere 
commendant  virido&i  ac  inrelligenres,  quos  inter 
(*)LOCKlUM,  (b)  MALEBRANCHIUM,  (c) 
TSCHIRNHUSIUM  nominaffe  fufticiar,quorum  in 
philofophia  rationali  illuftranda  Iblertiahaud  pau- 
corum  opinionem  vicit.Hanc  igitur  de  merhodo  ma- 
thematica  commentationem  moleexiguam ,  fed  re- 
rum  uberrategravem,  ElementisMathefeosuniver- 
fae  praemifi  ,  ne  in  iis  defiderari  paterer  induftriam 
meam ,  quorum  ad  refte  philofophandum  quam 
maxime  neceffaria  eft  cognitio :  (^)inprimis  cum  exi- 
guusadmodumfit  eorum  numerus,  quibus  interio- 
ramerhodifunrperfpefta;  mulrominor  aurcm  illo- 
rum ,  qui  merhodo marhematica  promprc urunrur . 
Cererum  hxc  commenrario  de  merhodo  fingulari 
cum  artentione  perlegenda  & ,  ubi  Arirhmericar  ac 
Geomerrte  elementa  evolvuntur,  prccepta  me- 
thodi  lunr  relegenda,  tum  utpenitus  intelligantur, 
tumutappareat,  quomodo  iis  farisfiar.  Irademum 
Mathefeos  ftudium  vere  acuerinrelleftum. 


CON- 

(a)  In  Traclatu  de  direclione  ingenii  (qui  inter  opera  pcflhuma  idiomate  Anglico 

Londini  i7o6cdita  habetuOp.  $o. 

(b)  Deinquirenda  vcritatc  hb.<5.c.6.&7. 

(c)  In  introduaionc  ad  Machefin  &  rhyficam  Gcrmanice  confcripta  p.  m.  17. 

&feqq.  v  Y 

(d)  UberiushucfpcaantiacxpofuimusinLcgicafcu  Philofophia  rationali . 
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CONSPECTUS 
COMMENT  ATIONIS 

D   E  ' 

METHODO  MATHEMATICA. 

Methtdmt  Mathtmatic*  dtfinitur  §.  I  ,  &  tjmt  forma  gtneraiittr  dtfcribitur  §.  X  .  Hrc  ut  fptciatimt  ex- 
fBtttur  ,  decetur  ■■  tid  fiut  definitiemtt  §.  J  >  &  harum  gratU  traditur  explicatie  mtienum  tum  in gentre  §.  4 
<»m  in  fptcit  tlxrarum  §.6  ,  okfeurarmm  §.J  ,  difiinQarmm  $.8  ,  cenfufarum  §.<f  ,  *d*«H*t*rnm  §.  10.  II  ,  <> 
inaia-qmatarum  §.  !*•  Ojltnditmr  ,  quttnam  notionei  in  nmmtrmm  dtfinitienum  admittantmr  §,  ij.  14.  ij  .  Ve- 
finitientt  divUuntmr  in  nemintUet  &  rtmltt  $.\6.  17.  18.  Exponuntur  qmttmor  modi  inveuiemdi  iefiniiienet 
neminalet  §.  19.  10.  *I.  *»  ,&  qmatnor  *lii  invtnitmii  rtaltt§.  15.  »6.  17.  18  .  Iniicatmr  ,  quomodo  innett- 
fcat%  qmoi  itfinitiontt  tam  nominaiet  J.ij.  14,  quam  rtaltt  §.  19  ,peffibilet  fint .  DecUratmr  inioiet  mxiom*- 
tmm  &  pofiuUtorum  §.  Jo-  }»•  J  J  ^  abmfmt  qmidam  netamtur  §.  jx  .  DijSeritur  qutque  dt  experientia  §.  34.  jj. 
36.  j7.  Definitmr  thterema  §.  \i  ,&  HfiinBe  agitmr  de propefitionit  fartibut  thtfi ,  «j«»«  hypotktfi  §.  39.  40. 
4I,  42  >  &  dt  dtmenfirationt  0-4}.  4f>47  ,  mW  tliamdocetur  ufut  citationum  Mathematicit  in  dtmenfiraiionibmt 
folenmit  5.44  .  Similittr  dttUratmr problematmm  J.48  ,  f»r»//4r/»r-.w  §.49.50,  fcheiierum  J.JI  ,nw>8.  ,4/fr/. 
H»r  methedi  mathematiut  nniverfalitai  §.  }X  ,  f>  ratioredditmr  ,  cmr  inttrimm  Mathtfit  juiicium  atmtre  dtbtat 
$.  f  J  ,  interdum  miumi  § .  J4  •  *>«wj«  rtfptndttmr  ad  objttlienti ,  qm*  tentr*  mtthedmm  mathtmmticam  a  nennuU 
iii  afferri  foltnt  §.  JJ.*6.  57« 

DE  METHODO  MATHEMATICA 

BREVIS  COMMENTATIO. 


Er  Metbodum  Ma- 
thematicam  intel- 
ligoOrdinem%quo 
in  tradendis  dog- 
matis  fuis  utun- 
tur  Mathemarici . 
$.  2.  Ordiuntur  autem  Mathema- 
tici  a  dcfinitionibus  ;  inde  ad  axioma- 
ta&  poftulata,  inMathefi  mixtaad 
experientias  feu  obfervationes  ,  pro- 
grediuntur;  his  tandem  theoremata 
&  problemata  fuperftruune :  ubique 
verocorollaria  &  lcholia,  fi  e  rc  vifum 
fiierit,  anneclunt. 

§.  3-  Sunt  autem  Defnitiones  pri- 
ma:  rerum  notiones,  quarum  opein- 
terfediftinguuntur  &  undc,  quacde 

(a)  InAaii  Eruditoium  Au.i684,  p.  J37. 


ipfis  concipiuntur,  rcliqua  dcducun- 
tur. 

§.  4.  Pcr  Notionem  quamlibet  rei 
cu juslibct  in  mentc  reprarfentationem 
intelligo . 

§. 5.  Norionnm  difYerentiam primus 
diftintte  tradidit  fagaciffimus  LeibnU 
tius  (a) : quac quanti  fit  ponderis ,  pau- 
ci  hactenus  agnoverunt . 

§.  6.  Eft  fcilicetiVo/io  claray  quas 
adrem  oblatamrccognofccndam  fuf- 
ficit,  c.gr.quod  figuradata  in  nume- 
ro  triangulorum  habeatur . 

§.7.  Ohfcuraeilnotio^  quac  adrcm 
oblatam  recognolcendam  non  fufficit . 
Talis  eft  e.gr.plantae ,  ad  cujus  confpe- 
c~tum  dubitas,  utrum  eafit  ncc  nc# 
A  z  quam 
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quam  aliotempore  alibi  videras,  &  cui 
hoc  vcJ  illud  nomen  tribui  fuevit . 

3.  8.  Clara  Notio  dipncla  habetur, 
fi  notas  recenfcre  valeas  ,  ex  quibus 
rem  oblatam  recognoicis ,  e.  gr.quod 
circtilus  fit  figuraiinea  curva  in  fere- 
deunte  terminata  ,  cujus  fingula  pun- 
£ta  ab  eodem  pundio  intermedio  ar- 
qualiterdiftant. 

§.9.  Confufa  eft  notio  clara,  fino- 
tas,  exquibusremoblatam  recogno- 
fcis,  recenfere  minime  valeas ,  utut 
an  talesfitrefolubilis:  qualis  elte.gr. 
notiocoloris  rubri . 

$.  1  o.  Di  ft ineta  notio  adaquata  di- 
citur ,  fi  &  notarum  ,  ex  quibus  com- 
ponitur ,  notiones  diftinclas  habueris , 
e.gr.notiocirculi ,  paulo  ante  tradita, 
cenfetur  adacquata ,  ubi  curvx  in  fe 
redeuntis,pun£ti  intermedii,  diftantiae 
sequalis  &  terminationis  notiones  di- 
itindtashabueris . 

§.it.  Inhac  analyfi  cumprogredi 
liceat ,  donec  ad  notiones  irrefolubiles 
perveniatur ;  notionum  adacquatarum 
dari  gradus  ,  manifeftum  efl ,  in  prac- 
fcnti  tamen  non  expiicandos .  Sufficit 
monuiffe,quod  notionesquajdam  con- 
fulas  admittiqueant,  quarum  evolu- 
X\o  ad  demonftrationes  non  apprime 
necefTaria .  Ita  Euclides  non  refbivit 
notionem  acqualitatis,  ututcadem  no- 
t iones trianguli  aequilateri ,  rhombi  & 
iigurarum  regularium  ingrediatur  . 
Propofitiones  enim ,  ad  quarum  de- 
monftrationem  neceffariaerat,  facile 
ipfi  fine  probatione  conccdi  poterant , 
e.gr.  quod  arqualia  eidem  tertio  fint 
aequalia  inter  fe ;  quod  figurae  fibi  mu- 
tuo  congruentes  fint  acqualcs ;  quod  ac- 
qualibuspcr  acquaiia  muitiplicatisfa- 


£ta  fint  acqualia  &c.  Defectum  fcilicet 
I  analyfeos  fupplentpropofitiones,qua: 
perexperientiam  latiscertacfunt . 
§.  1 1.  lnad*quata  eft  notio>fi  nota« 

Irum,  quac  diitindtam  ingrediuntur  , 
nonnifi  confulas  notiones habueris . 
§.  1 $.  In  numerum  definitionum 
mathematicarum  non  admittuntur 
nifi  notiones  diiunct*e  &  ,  quantum 
fieri  poteft,  aut  pro  rc  nata  fufficit, 
adacquatae . 

§.  14.  Hincin  definitionibus  fubfe- 
quentibus  non  utuntur  vocibus,  nifi 
vel  ex  antecedentibus,  vel  aliunde  fatir 
intelligatur,  quacres  iisiubjiciantur. 

§.  r  5.  Et,  fiquandonotione  confufa 
contcnti  fumus,  res,  adquam  fpectut, 
ob via  fit  neceffe  eft ,  ut  vel  pracfentcm 
quandocunque  libucrit  percipere ,  vel 
fsepius  jam  olim  perceptachauddiffi- 
culter  reminifci  valeamus . 

§.  1 6 .  Definitiones  vcro  ad  duas  claf- 
fescommode  rcvocantur.  Suntnimi. 
rum  aliac  nominates ,  aliac  reales* 

§.  1 7.  Defnitio  nominalis  cft  enume- 
ratio  notarum  ad  rem  oblatam  ab  aliis 
diftinguendam  fufficientium.  Talis  eft 
quadrati ,  fi  figura  quadrilatera,  acqui- 
iatera ,  rc&angula  effe  dicatur . 

18.  Dffwitio  realis  eft  notio  di- 
ftincta  rci  gcnefin ,  hoc  eft ,  modum , 
quo  fieri  poteft ,  exponens .  Talis  in 
Geometriacft  Circuli,  fipermotum 
Jineae  rccta:  circa  pun&um  fixumdci, 
icribi  concipitur . 

§.  19.  Ad  definiciones  nominales 
multis  modis  pervenitur:  quos  inter 
primus  nominari  debet,  fi  ad  rem  prac- 
ientem,  quam  percipimus,  attendi- 
mus.  Hac  ratione  Aftronomis  inno- 
tuic ,  eclipfin  Lurue  eflc  privationcm 
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luminis  Lunas  plense .  Cum  curavc- 
ro  diftinguenda  func ,  qux  diftingui 
poflunt,  eoquc  finc  fingula  primum  fi- 
j»iiJatim|confiderari ,  mox  inter  fc  con- 
ferri  debent ,  ut  definitio  notio  diftin- 
£ta.  c  vadat ,  qualis  vi  §.  1 3.  efle  debct . 

§ .  xo.  Dennitioncs  hac  vel  alia  me- 
thodo  inveftigatas  expendentes  varias 
plerumque  determinationes  animad- 
vertimus,  quibusomiflisgeoeraliores 
evadunt .  E.gr.  Si  ex  definitione  trian- 
guii ,  quod  ut  fpatium  tribus  lineis 
comprehenlum,  linearum  numerus 
cxpungatur ;  notionem  fgura  habe- 
bis  ,  quod  fit  lpatium  lincis  termi- 
natum . 

§.  ii.  Si  determinationes  indefini- 
tionibus obvias  confideres ;  alias  iis  ge- 
xninas  comminifci  datur :  quaratione 
definitiones  alix  inveniuntur.  E.  gr. 
Ubi  perpendis  figuram  trianguli  a  tcr- 
nario  laterum  numero  dcpendere;qua- 
ternarium,  autnumerum  quemcun- 
que  aiium  ternario  majorem  fubfti- 
tuc  ,  ut  definitio  fgura  quadrilatera 
aut  multilatera cujuicunque  prodeat . 

§.z2.Quemadmodum  verofi  §.  xo 
determinationes  quaedam  omitti ;  fic 
etiam  novae  fuperaddi  polTunt.  E.gr. 
in  derrahione  trianguli  fpecies  &  ratio 
Imearum,  quam  inter  fe  habcnt ,  de- 
terminari  potcft .  Ponamus  nimirum 
lineas  eflc  reclas ;  generalis  notio  trian- 
guli  in  notionem  trianguli  retiilinei 
abit .  Ponamus  porro  effc  latera  om- 
nia  inter  fe  squaiia  ;  notio  trianguli 
generalis  in  notionem  trianguli  arqui. 
Zr/mdegenerabit . 

§.  %i.  Definitionum  permethodum 
primam  inventarum  realitas  extra 
omnem  dubitanonis  alcam  polita  . 


Quisenim,  quaea&u  exiftere cogno- 
fcit,  utrumeflepoflintnccne,  dubi- 
tabit  ?  Dubitaret  enim ,  num  percipe- 
ret ,  quai  fe  percipere  fibi  confciuseft: 
id  quod  valde  ablonum .  E.  gr.  Si  quis 
lunam  dcficientem  intuctur  ;  quod 
eclipfin  pati  poflit ,  dubitare  nequit. 
Idem  de  illisdefinitionibus  judicium 
efto  ,quae  a  poflibilibus  abftrahuntur . 

§.  24.  Alia  vero  dcfinitionum  per 
methodum  tertiam  &  quartam  in- 
ventarumeft  ratio .  Utrobique  enim 
arbitrium  regnat,  five  juxta  tertiam 
determinationes  datas  in  alias  fimiles 
convertas,  five  juxta  quartam  datis 
alias  fuperaddas:  noftrum  autemar- 
bitrium  nullam  rebus  exiftendi  necct 
fitatem  imponit.  Licete.gr.  fpatium 
tribus  lineis  re&is  comprehendi  pof- 
fit,  indetamennondumliquet,  quod 
etiam  quatuor  ,quinque,  aut  pluribus 
quotcunque  aliis  terminari  queat .  Et 
quamvis  tres  linesc  rcctae  fpatium 
comprchendant ;  indetamennondum 
apparet,  quod  inter  fe  aequales  efle 
poflint .  Tales  itaque  definitiones  pofliT 
biles  efle  demonltrandum  eft :  id  quod 
Geometrse  circa  figuras  prarftant  , 
dum  earum  conftructionem  tradunt . 

§.  15.  Definitionesreales  velaprio- 
ri  invcniuntur,  vel  a  pofteriori  innotcf. 
cunt.  A  priori  definitionesreaies  in- 
veftigabis,  fiexpluriumpoflibiiium, 
qua;  tibi  innotuerunt,  combinatione 
novum  quoddam  poflibilc  producis, 
e.  gr.  ex  combinatione  machinarum 
fimplicium  machinam  quandam  com- 
poiitam ,  cujus  nullam antea  habcbas 
notionem  .  Et  in  hac  quidem  mctho- 
do  calui  perfsepe  aliquid  datur.  Exem- 
plo  cft  compofitio  tclelcopii  pcr  fbr> 
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tuitam  combinationem  lcntis  convc- 
xse  cum  concava  detecta,  narrante 
Borello. 

§.  26.  Difficilius  idem  prseftatur,  fi 
ex  data  definitione  nominali  realisin- 
venietida .  Hoc  enim  in  calu  nptiones 
diftinclas  eorum  evolvere  tenemur, 
quseiniftacontinentur,  utappareat, 
qualia  ad  rei  formationem  requiran- 
tur :  poftea  cognitiones  jamante  ac- 
quifitas  mente  recolere  debemus ,  v'u 
iuri  num  talia  fuccurrant ,  per  quse  rei 
formationem  concipere  licet .  E.  gr. 
datur  in  Aftronomia  definitio  nomi- 
nalis  cclipfis  Lunse,  quod  fcilicet  fit 
privatio  luminis  Lunse  plense;  inve- 
nienda  eft  definitio  realis  ejufdem.  Lu- 
men  igitur  Iunare  &  plenilunium  me- 
ditari  debcmus .  Ubi  illud  a  Sole  fe- 
cundum  lineas  re&asincorpuslunare 
incidere  &  temporeplenilunii  eclipti- 
ci  Lunam  Soli  diametraliter  opponi , 
adeoque  Tcllurem  duobus  hifce  cor- 
poribus  interpofitam  in  locutn  Soli 
oppofitum  projicere  umbram  fuccur- 
rit;  haud  difficulter  innotefcit,  ecli- 
pfin  Lunse  oriri ,  fi  ea  umbram  terrx 
ingrediatur . 

$.27.  A  pofteriori  definitiones  rca- 
les  innotefcunt ,  fi  rei  formationi  prse- 
fentes  attendimus .  E.gr.  Si  quis  videat 
in  campo  circulumdefcribi  func  cir- 
ca  clavum  fixum  in  gyrum  acto ;  is  ge- 
nefin  circuli  concipit  per  motum  lineac 
re&se  circa  pundlum  fixum . 

§.  28 .  Ad  definitiones  reales  quoque 
pervenitur,  dumcompofitum  totum 
in  fuas  partes  fimplices  refolvitur , 
quod  in  organicis  potiffimum  locum 
habet .  Hac  ratione  e.  gr.  flxucluram 
machinse jam  cxtantis  aflequimur. 


§.  29.  Circa  hoc  deflnitionum  genus 
duoconfidcranda  funt,  antequamdc 
illarum  poffibilitate  judicarc  licct , 
nempe  i.°utrumea  exiftantaut  cxi. 
ftere  poffint,  necne,  qusead  gcnefin 
rei  concurrere  afiumimus :  i.°  num  ab 
iis  proficilci  queant ,  quse  in  fprmatio- 
ne  rei  iifdem  tribuimus:  id  quod  ex 
natura  definitionis  realis  (§.  1 8)  Iiquetf 
Horum  vero  certitudinem  vel  exper 
rientia,  vel  eorum,quse  per  conlequen- 
tias  legitimas  alio  tempore  deduxi- 
mus ,  reminifcentia  cpnfequimur .  Ita 
e.  gr.  in  definitione  circuli  fuperius 
(§.  27)tradita  per  experientiam  cla- 
ret ,  lineam  re£am  circa  punctum  fi- 
xum  in  gyrum  agi  pofle .  Aft  in  defini- 
tione  eclipfis  lunaris  ratione,  experien- 
tialicct  ftipata,aflequimur,  Lunam 
Telluris  umbram  ingredi  pofle . 

3> .  3  o.  Definitiones  tam  reales,quam 
nominalescuminfeconfiderari,  tum 
inter  fe  conferri  poflunt .  Quicquid  ex: 
confideratione  eorum ,  quas  in  una  de- 
finitione  continentur,  immcdiarede- 
ducitur,  Axioma  vocatur,  fiquidrci 
convenire ,  aut  non  convenire  enun- 
tict;  Poflulatum  vero,  fi  quid  effici  po£ 
fe  affirmet  vel  neget .  E.  ar.  Ex  genefl 
circuli  liquet ,  omucs  reCfcas  ex  ccnrro 
ad  peripheriam  du&as  inter  fesequa- 
les  efle,cum  unam  eandemque  lineara 
in  di  verfo  fitu  referant.  Hsec  adco  pro- 
pofitio  in  axiomatum  numero  habe- 
tur.  Aft  dum  per  eandem  definitionem 
intelligitur ,  cx  quovispun&oquovis 
intervallocirculum  defcribi  pofle :  id 
inter  polhilata  collocatur . 

$.31.  Quoniam  igitur  axiomatum 
&  poftulatorum  veritas  periotuitum 
deftnitionum ,  cx  quibusfluunt,  co- 
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gnofcitur ;  demonftratione  nulla  indi- 
gent .  Vera  enim  efle  intelliguntur  , 
quamprimum  realitas  definitionum 
hierit  evicla.  Et  hoc  intuitu  propoft- 
tiones  pcr  fe  not<e  ,  item  extcrminis  ma- 
nifejl<e  dicuntur . 

$.3  z.Multi  hacaxiomatum  proprie- 
tare  abutuntur ,  dum  praemiflas  fyllo- 
gifmorum ,  quas  probare  nefciunt,  pro 
axiomatibus  venditant.  Hinc  videas  in 
axiomatum  numerum  referri  propo- 
Ctiones  ,  quas  fine  probatione  non  ad- 
mittunt  inteiligentes.  Equidem  negan- 
dumnoneft,  ipfum  Euc iidem ,  quiin 
demonftrando  fe  virum  praflitit,  pro- 
pofitiones  utique  demonftrabiles  in 
axiomatum  numerum  retulifle,  pro- 
pterea  quod  arqualitatis ,  congrucntiac, 
lineae  reclac  aliarumque  rerum  notio- 
nes  explicare  non  poterat :  monuimus 
tamen  jam  in  fuperioribus  (  11), 
iplum  non  iuppofuifle  nifl  propofitio- 
ncs,  quarum  ccrtitudoftatimcuiquc 
patet  per  rccordationem  vel  maxime 
con  fu  l a  m  coru  m ,  quar  oli  m  farpi  us  ex- 
perti  iumus,autctiamnum ,  iiitavi- 
lumfucrit,  denuo extemplo  experiri  1 
poflumus,  imo  quibus  in  judicando 
tamumnon  quotidie  utunturomnes, 
quaJe  e.gr.  eft,  quodeidcm  tertio  ac- 
qualia  fint  acqualia  inter  fe ;  item  quod 
figurac  &lineac  re&ac  fibimutuocon- 
gruentes  fint  arquales .  Euclidis  igitur 
exemplum  abufum ,  quem  taxamus, 
minimetuetur. 

§.33  .Notandum  nimirum^eo  mino- 
rem  fieriaxiomatumnumerum,  quo 
fufficientiusnotiones  evoivuntur.  Imo 
fi  vcrum  fateri  faseft ,  vera  axiomata 
nonfunr  nifi  propofitionesidentica;. 
§.  34.  Cum  axiomatibus  &  poftula- 


tis  etiam  experientiar  nonnunquam 
confunduntur .  Experiri  autem  dici- 
mur  ,quicquid  ad  perceptiones  noftray 
attenti  cognofcimus ,  e.gr.  dum  acccn- 
fa  candcla  confpicua  fieri  vidcmus  , 
quac  ante  non  apparebant . 

$.3  5.Expericntiar  itaque  funt  rerum 
fingularium ,  quoniam  nonnifi  res  fin- 
gulares  percipimus.  Quamobremad 
ilJas  provocans  cafum  fingularem  in 
medium  proferre  tenctur,  nifi  vel  fen- 
fui,  vel  memoriar  fuerintobvix :  id 
quod  in  Mathefi  exacVilfimeobferva- 
tur.  Nequeenime.gr.  in  Aftronomia 
Solisorientis  &  occidentis  obfervatio- 
nes  recenfentur ,  utpotc  quotidiana:  ac 
omnibus  fatis  notae.  Diametri  vero 
apparentis  Planetarum  obfervationes 
adiverfis  Aftronomis  tempore  diver- 
fo  diverfifquc  inftrumentis  celebratac 
fideliter  referuntur,  cum  non  in  cu- 
jufvis  potcftate  exiftant . 

§.$6.  Mathematici  quoque  expe- 
rientias a  conclufionibus  inde  dedu<5tis 
accurate  diftinguunt ,  aliis  ut  pluri- 
mum  has  cum  illis  confundentibus . 
E.  gr.  Quod  candela  accenfa  corpora , 
quar  ante  non  apparebant ,  in  confpe- 
ctum  prodeant ,  per  experientiam  in- 
notefcit .  Quodfi  vcro  perpcndens ,  Iu- 
men  incaufa  cfle,cur  tenebris  difcuflis 
appareant ,  &  una  expendens  rerum 
naturalium  eodem  modo  fc  haben- 
tium  eundem  efle  effec~r.um,  infero; 
quicquid  lumine  colluftratur ,  videri 
poteft:  hacc  propofitio  non  in  expe- 
rientiarum ,  fed  conclufionum  per  le- 
gitimam  confequentiam  indc  deriva- 
tarumnumerum  referenda . 

5.37.  Iftiufinodiconclufioncsomif- 
fis  cxpericntiis  commcmorantur  ,  fi 
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modus,quo  ex  his  eliciuntur,  omnibns 
fuerit  cognitus  atque  perfpectus .  E.gr 
Maximam  Solis  declinationem  non 
immediate  metimur  ,  fed  ex  data  ele 
vatione  iEquatoris  &  altitudine  meri- 
dianaSolisin  folftitioinvenimus.  Pro 
prias  igiturde  ea  obfervationes  tradi- 
turus ,  non  ahitudinem  Solismeridia- 
nam  in  folftitio  obfervatam  annotet 
opus  cft  ,  fed  fufricere  pof  eft,  ut  ipfam 
declinationem  ftarim  indicet .  Si  enim 
conftet,  quanram  elevarionem  JEquz- 
toris  aflumferir;  necquanta  rreridiana 
fuerit  altirudoSolis  ignorarur.  Quod 
fi  vero  non  appareat ,  quomodo  propo- 
fitiodaracx  prarvia  ouadamexperien- 
tia  eliciatur;  cafus  fingularisomnino 
adduccndus,  ut  ratio  dedrcTionis  ad 
examen  revocari  poflir.  Quod  enim 
aliquid  perceperis ,  cum  demcnftrare 
ncqueas;utcredatur,  jurepofcis:  fcd 
qucmcdo  unum  ex  alrero  dedu<5rum 
fuerit,  cum  rarionis  exaniini  fubfir , 
ut  fdcsdtduclis  habeatur,  fineratio- 
ne  rtagitas. 

$8.  Propofitiotheoretica,ex  plu- 
ribus  defnirionibus  inter  fe  collatis 
eruta,  Tbeorema  appellarur.  E.gr.Siin 
Geometriatriangulumcum  parallelo- 
grammo  fupercadcm  bafi  &  e jufdem 
altitudinisconfertur  ,&  rartim  imme- 
diat^ex  ipfiscorundem  dcfinirionibiis, 
partim  cx  aliis  ipforum  proprieraribus 
jam  ante  erutis  infertHr  ,  parallelo- 
grammumeffe  trianguli  duplum;  ea 
propolltio  in  thcorematum  numerum 
rcferenda . 

$.39.  Duoautem  funt,quarinomni 
theorcmate  arrentioncm  merenrur  , 
Propcfttio  nempe  ,arque  Dcmonjlratio . 
Illaqukicmenur.tiatur,  quid  reicui- 


dam  fubcertis  condltionibusconveni- 
re  poflit,  quid  non ;  in  hac  autem  ratio- 
nes  exponuntur,ob  quasintelle<5tus, 
illud  ipfi  convenire ,  concipere  valet . 

5.40.  Abfolutenoflibilentneftnifl 
ens  a  fe:  reliqua  vero  omnia  tanturri 
admiPb  alio  poffbilia  efle  intelligun- 
tur,  hoc  eft,  nil  eorum  eftfinequa- 
dam  conditione .  Haec  igitur  in  propo- 
fi  tione  una  ex primenda .  E.  gr.  Tria n- 
gulum  eft  dimidium  parallelogram- 
mi ,  fi  bafes  &  altitudines  fuerint  figil. 
Jatim  arquales.  In  propofitione  iraque 
tam  bafium,quam  altitudinum  arqua- 
lirasexprimenda .  Hincquatlibetpro- 
pofirio  in  Hypotbefm  &  Tbefm  commo- 
de  diftinguitur  :  quarum  illa  conditio- 

'  nes  recenlet,  fubquibusaliquidafrir- 
matur ,  vel  negatur.  haec  verocomple- 
<5tirur,quod  velaffirmarur ,  vel nega- 
tur .  E.er.  in  propofirione allara  hypo- 
thefis  eft,  fi  triangulum  &  parailelo- 
grammum  juper  tequali  baft  &  ejujdem 
altitudinis  exiflant  •  thefis  autem ,  illud 

I  bujus  dimidium  e/l . 

$.41.  Notandum  vero,fiinipfarei 

'  definitioneconditiones,  de  quibusdi- 

1  xi,  continentur,  hypothefindiftincle 
non  exprimi .  E.gr.  Si  tres  in  triangulo 
anguli  iSograduumdicantur;  hypo- 
thefi  carere  videtur  propofirio:  quac 
tamcn  llarim  comparet,  fi  pro  voce 
trianguli  definitionem  ejus  fubftituas. 
Ita  enim  haber  propofitio :  fiquaedam 
figura  tribus  lineisreclis  terminatur; 
tres  habet  angulos  juncYim  fumros 
duobus  reclis  arquales.  En  hypothe- 
fin,  qua:  urgct ,  ut  tres  lineac  re&ac  fpa- 
tium  comprehendant . 

§.  41.  Darurautem  inpropofitionc 
aflirmativa  neceflarius  ncxus  inter 
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hypothefin  atque  thefin ;  in  negativa 
autem  nullus  concipi  poteft ,  fed  haec 
illi  rcpugnat.  Quoniam  fcilicet  in  fub- 
jecto  deprehenditur,  quodhypothefis 
invol  vit ;  ei  quoque  convenire  debet , 
cuod  in  thefi  continetur .  E.  gr.  in  hoc 
theoremate  ,  quod  triangulum fit  dimi- 
dium  farallclogrammi  fupcr  eadem  bafi 
&  rju/dem  altitudinis ,  primum  trian- 
gulo  tribuimus  bafin  &  altitudinem 
bafi  acaltitudini  parallelogrammi  ac- 
quales ;  dein  aflerimus,  quod  fit  paral- 
logrammi  dimidium .  Pofterius  conci- 
pitur  propter  prius . 

§.  4 3.  Nexum  inter  thefin  &  hypo- 
thefin  in  propofitionibusaffirmativis, 
repugnantiam  in  negativis  demonfira- 
tio  manifeftat.  Eorum  igitur  definitio- 
nes  ,  quac  in  hypothefi  ac  theli  conti- 
nentur ,  eorundemque  proprietatesex 
iftis  deri varae,  aut  aliunde cognitac de- 
monfrrationum  principia  exiftunt  . 
Quoniam  vero  in  Mathefi  principia 
non  admittuntur,  nifi  quac  antefue- 
runt  evi&a ;  definitiones  ac  propofirio- 
nes,  quibus  demonftrationes  fuper- 
ftruuntur  ,citari  Iblent ,  partim  ut  ap- 
pareat  genuina  principia  adhiberi  ; 
partim  ut  ignaris  conftet ,  unde  ipfo- 
rum  certitudo  haurienda . 

%.  44.  Enimvero  citationes  defini- ! 
tlonum ,  axiomatum ,  poftulatorum , 
theorematum  &  problcmatum  non 
exi^uum  habent  uium ,  nec  finc  ratio- 
ne  m  Mathefi  fingulis  cogitationum 
generibus  fingula  nomina  imponun- 
tur.  Demonftratio  namque  noncon- 
vincit  nifiprincipiis  dcmonftrandi  ex- 
tra  dubitationis  aleam  pofitis .  Quam- 
obremexcirationibusliquct,  quacnam 
Wo/fi  Oper.Matb.Tom.I. 

(a;  Oflcndimoj  id  in  iogica  $.  551.  &ftqq. 
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tanquam  yera  fupponenda  fint ,  ante^ 
quam  veritatis  propofitionis  datac  con- 
vinci  poflis .  Et  quoniam  definitiones 
primi  conceptus  exiftunt,  axiomata 
vero  ex  iis  immediate  deducuntur  , 
theorcmata  verovel  immediate,  vel 
mcdiatcexiifdcmderivantur;  exno- 
minc  veritatis  cujuslibet ,  ad  quam  in 
demonftratione  provocatur  ,  ftatim 
addifcitur ,  utrum  multa  fupponenda 
fintnecne,  &quoordinefitproceden- 
dum,utconvicriolocumhabeat.  Imo 
cum  ad  veritatem  definitionum,  axio- 
maturn  &  poftulatorum ,  thcorema- 
tum  &  problematum  dijudicandam 
peculiaribus  artificiis  opus  fic ;  nomina 
veritatumcitatarum  hmul  methodos 
in  memoriam  revocant,  quibus  princi- 
pia  demonftrandi  perfuadeas  convin- 
ccndo . 

$45.NonaIia  veroeft  ratioex  prin- 
cipiisconclufionesinferendijquamquac 
inomnibus  libellis  Logicis ,  ubi  de  lyl- 
logifmo  agitur,  jamdudumexpoGta . 
Sunt  enim  demonftrationes  Mathc- 
maticorum  congeriesquaedamenthy- 
mematum,  itautomnia  vi  Syllogif- 
morum  concludantur ,  omiflis  faltcm 
pracmiflis,  quae  vcl  fpontc  meditanti 
occurrunt,  vel  per  citationes  in  mcmo- 
riam  revocantur.  Perfecta  autemut 
fit  demonftratio,  pra*miflae  fyllogif- 
morum  novis  fyllogifmis  tamdiu  pro- 
bandac  funt ,  doncc  perveniatur  ad  fyl- 
Iogifmum,  in  quo  przmifla;  funt  vel 
definitiones,quas  jam  conftat  eflc  pofli- 
biles ,  velpropofitiones aliac identicae . 

§.  46.  Equidem dcmonftratu  haud 
dimcilefbret,  (<*)gcnuinam  demon- 
ftrationem ,  qua;  con viclionem  plena- 
B  riam  73 
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riam  pariat ,  fieri  non  poffe ,  nifi  cogi- 
tationcs  noftrae  juxta  regulas  fyllogi- 
fticas  dirigantur,  his  tamcn  ambagibus 
in  pracfenti  opus  non  cft.  Cum  cnim  de 
quacftionefa&idifputemus;  exempla 
allegafle  fufficit .  Scilicct  non  ignotum 
eft ,  Clavium  demonftrationem  propo- 
fitionis  primaeelementi  primi  Euclidis 
in  fyllogifmos  refolvifle :  imo  Her/i- 
num  ,  atque  Daftpodium  fex  priora  ele- 
menta  Euctidisy  &  Henifcbium  inte- 
pram  Arithmeticam  per  fyllogifmos 
in  fbrma  exhibitos  demonftrafle . 

§.47.  Equidem  non  ignoro,  eflc  hac 
noftra  pracfertim  actate  non  paucos , 
qui  fibi  perfuadent ,  demonftrationum 
mathematicarum  fbrmam  a  lcgibus 
fyllogifmorum  abhorrere ,  multomi- 
nus  concedere,  illas  vim  omnem  ad 
convincendum  ab  his  unice  habere  ; 
fcd  nec  mc  Jatet,contrarium  videri  Vi- 
ris  non  modo  pracclara' judicii  vi  pol- 
lentibus ,  fed  6c  attentione  magis  leve- 
ra  utentibus:  quorum  au«5toritas  me 
permovit,  ut  caminrcmpenitiusin- 
quirerem ,  &  fic  pracjudicium  ex  prse- 
cipitantia  in  judicando  ortum  cogno- 
fcerem .  Fatetur  certe  Lcibnitius  (  a  ), 
vir  in  Mathefi  Scomni  eruditione  reli- 
qua  fummuSyfrmam  efje  demonfratio- 
nem,qu<r  prajcriptam  a  Logicaformam 
fervat.  Similiter  Joannes  Wailiftus,  Ma- 
themaiicus  profundus,  (£)agnofcit,  idt 
quod  in  Matbeft proponitur  probandum , 
jyllogifmi  unius  pluriumve  ope  deduci . 
imo  ingeniofiflimus  etiam  Hugenius 
(Oobfervavit  ^paralogifmos  in  Matbe- 
ft  Jtfpius  vitia  forma exifere .  Verum 
cnimvero  ne  au&oritatibus  magis  , 

(j)  Acta  Erudit.  An.  i«g*.  p.;*j.conf.  Eflais de 
Theodicce  p.  17-40.  4«-  7  3- 
(HJ  Opcrum  Maihcm.VoI.  y(.  180,  hoccft  Lo. 


quam  rationibus  (d)  pugnate  videat 
( quanquam  in  hoc  argumento  maxi- 
mum  pondus  habeat  tantorum  viro- 
rum  auctoritas  )  ;  fontes  pracjudicit 
vulgaris  retegerc  libct .  Quamdiu  fci- 
licct  in  Mathefi  verfamur ,  figuris  & 
chara&eribus  in  ratiocinando  juva> 
mur ,  ex  quarum  infpectione  non  mi- 
nus ,  quam  ex  aliarum  propofitionurn 
citatione  multae  prasmiflae  iyllogifmo» 
rum  fupplcnmr:  adquod  finonfatis 
attendatur,  quam  fancte  in  demon- 
ftrationibus  mathematicis  Ieges  fyllo- 
gifmorum  cuftodiantur  nonapparct. 

$.48.  Problemata  facienda  propo- 
nunt,  &  tribus  partibus  conftant,  Pro. 
pofttione  Cci\'icct}Refo/utione^c  Demon- 
Jlratione.  In  propofitionexquid  fieri  de- 
beat ,  indicatur .  Io  refolutione  fingult 
a&us ordine decenti  reccnfentur ,  qui- 
bus  cfficitur,  quod  crat  faciendum  . 
Dcniqueindcmonftratione  cvincitur , 
faCtis  iis ,  qux  rcfolutio  praecipit ,  cffe- 
clum  intentum  obtineri .  Quoties  ita- 
que  problema  demonftranclurn  ,  in 
theorema  convertitur ,  cujus  hypothe- 
fin  refblutio,  thefin  vero  propofitio 
conftituit.  Generalis  enim  omniurr» 
problematum  demonftrandorum  ( ut 
jam  innuimus)  tenor  hic  cft:  Factis  iis, 
quae  refblutiopraecipit,  illudquoque 
cfficitur ,  quod  crat  faciendum .  Qua- 
rcnon  opuseft,  ut  deproblematiEus 
pluradicantur. 

§.49.  Rationesfubinde  non  defunt, 
curadcafus  fpeciales  applicenturpro- 
pofi t iones  generales ,  &  cx  quibufd a m 
propofitiones  farpe  alias  prona  confc- 
quentia  deducere  licet .  Quae  utroque 

modo 

gic.  lib.  j.  cap.  11.  ' 
(c)  A<AiErudtt.An.  1711.  pag.  477« 
(d>  V :dc  cat  in  Logrca  noftra  §.  j j  1  &  fcqq. 
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modoeruuntur  propofitioncs  Corolla. 
ria  nuncupantur .. 

$.  50.Primum  corollariorum  genus 
demonftratione  non  indiget .  Quod 
enim  ingenere  deomnibus  inuniver- 
fum  cafibus  demonftratum  fuit ,  dc 
hoc  vel  ifto  in  lpecie  ut  denuo  demon- 
ftretur  opus  non  eft .  E.gr.ubi  dc  omni- 
bus  triangulis  oftenfum ,  tres  angulos 
eorum  una  fumtos  duobus  re&is  ae- 
quari ;  idem  infpeciede  triangulis  re- 
clangulis  confirmari  haud  debet .  Aft 
alterumcorollariorum  genus  demon- 
ft  rationem  requirit.Quotiefcunque  ni- 
mirum  ex  aliis  propofitionibus  aliquid 
infertur ,  ratio  illationis  indicanda .  E. 
gr.  ft  theoremati ,  cujus  modo  mentio- 
nemfeci,  hoccorollarium  fubjunga- 
tur :  in  triangulo  reSlangulo  uaus  jai- 
tem  atiu  rcBus  ejje  potejl ;  ratio  illatio- 
nis  non  neg  J  igenda  ,quod  fciiicet ,  pofi- 
tis  duobusadfcu  reclis,  tertius  nihilo 
aequalis  ibret . 

§.  .51.  In  5V£o/«.r  denique  tamdefi- 
nitionibus ,  quam  propofitionibus  ea- 
rumque  corollariis  fubjungi  folitis,  ob- 
fcura  declarantur ,  ad  dubia  refpondc- 
tur,  ufusdo&rinanimindicatur ,  hi- 
ftorta  ac  fontes  inventionum  defcri- 
buntur,&,fi  qua  alia  fcitu,nec  injucun- 
da,nec  inutiiiaoccnrrunt,  inferuntur . 

§.  5  2.  Explicatam  ha&enus  metho- 
dum  qui  probe  perpendit,  ejus  univcr- 
falitatem  haud  dubic  agnoicet,nec  dif- 
fitebitur ,  fine  ea  ad  folidam  rerum  co- 
gmtionem  perveniri  haud  quaquam 
pofle.  Diciturvero  Metboaus matbe- 
matka ,  imo  fa*pius  Ceometrarum  Me- 
tbodus ,  quia  huc  ufque  Mathcmatici 
fere  foli ,  in  Geometria  inprimis ,  ejus 
leges  fancte  cuftodivcrunt .  Quan- 


quam  enim  non  defuerint,  qui  eandem 
aliis  difciplinis  applicare  ftuduerunt  ,* 
conatui  tamen  ipforum  eventus  mini- 
me  refpondit .  Etenim  nunc  notiones 
non  fatis  evolverunt ,  nunc  fine  proba- 
tioneafliimfcrunt,  quaemaximepro- 
bari  debebant ,  nunc  per  faltum  ratio- 
cinati  funt ,  inferentes  nimirum ,  qu* 
nullo  argumento  inferri  poflunt . 

§.$3.  Explicatae  methodi  legibus 
cum  ex  aflefatisfiat  in  Mathefiprae- 
fcrtim  pura ,  non  cx  vano  prxdicatur , 
quod  Mathemata  judicium  acuant, 
hoc  eft,  quod  eorum  cultores  prompti- 
tudinemacquirant  veritatem  quamli- 
bet,  adquam  cognofcendamanimum 
appellunt,  accuratius,  quam  aliifo- 
lent,  dijudicandi.  Exercitio  enim  com- 
paratur  judicandi  etiam  ac  ratiocinan- 
dihabitus,  quale  demonftrationum 
mathematicarum  meditatio  cenferi 
debet . 

§.54.  Fru&us  igitur,  quem  ex  ftu- 
dio  Mathefeos  maximum  percipcre  li« 
cet,  participes  non  fiunt,  quotquot 
praxes  qualdam  mathematicas  aliaf- 
que  parum  mathematici  habentes  , 
vulgo  tamen  ad  eandem  refeiri  folitas  , 
addifcunt.  Licet  enim  in  vita  commu- 
ni  utiles  exiftant ;  nemincm  tamen  ju* 
dicii  acumine ,  ac  invcniendi  habitu 
beant,  qwzper%.pra>c.  hacc  nonnifia 
feria  demonftrationum  meditatione 
expe&are  Iicet . 

$.$$.Supereft  utadobjedtionesduas 
refpondeam ,  quas  contra  methodum 
Geometrarum  nonnulli  afferre  folent , 
praefertim  cum  fatis  pratvideam  non 
defuturos,qui  eafilem  contra  Elemen- 
ta  mea  Mathefeos  urgebunt .  Nempe 
vitio  vertitur  Geometris,  i.°  quod 
B  »  multa 
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tnulta  definiant,  qu*>  definitione  non  ' 
babent  opus ,  &  quod  multa  probent  , 
qu*  probatione  non  indigent :  a.°  quod 
crdinem  ,  quo  generaliora  &  fimpli- 
ciora  fpecialibus  &  compofitis  pr<epo- 
ni  neceffe  eft ,  negligant ,  »w  adunum 
argumcntnm  pcrtinentia  unoloco  abfol- 
tttiKt* 

§.  56.  ObjecYioni  primae  ut  fatisfiat, 
explicandumeft ,  quandodefinitiones 
fint  fuperflua?,&  qualesefle  debeant 
propofitiones ,  ut  probatione  non  indi- 
geant :  id  quod  ex  fine  definitionum , 
arque  iniole  demonftrarionum  reddi- 
tur  manifeftum.  Dcfinitiones  nimi- 
rum  hunc  habcnt  ufum ,  ut  vel  fubfe- 
quentibus  aliis  intellrgendis  inlervi- 
ant,  vel  principia  demonftrandi  prae- 
beant.  Oftendant  igitur  adverfarii  , 
Euclidem  ,aut  Geometram  alium  ul- 
lam  dediftedefinitionem,  qua  necad 
iubfequentes  explicandas ,  nec  in  pro- 
pofitionibus  demonftrandis  utuntur. 
Quamdiu  veroexemplaiftiufmodiin 
niedium  afferre  nequeunt,  Geometras 
reprehendere  dcfinant,quod  nimii  fint 
in  definiendo ,  &  fuum  potius  errorem 
agnoicant,  quod  definitionibus  non 
aiium  tribuant  ufum ,  nifi  qui  in  rebus 
definitisagnolcendis  &  ab  aliisdiftin- 
guendis  confiftit.  Diximus  porrofu- 
perius  ,pr*miflas  fyllogifmorum  tam- 
diu  continuandas  efle ,  donec  ad  defini 


&  propofitiones  identicas  perveniatur . 
Sine  ratione  itaque  non  admittuntur 
nifi  propofitiones  identica?,ac  experien* 
tiae  clara? ,  in  quibus  notiones  primae 
fundantur.  Reliqua?  propofirionesom- 
nes  iunt  deinonftrnndx .  Oftendant 
igitur  adverfarii ,  Euclidem,  aut  Geo- 
metramalium  propofitionesidenticaf 
&  notioncs  in  experiemiis  clarisfun* 
daras  demonftrafle.  Quamdiu  vcro 
hujufmodi  exemplum  nulluminme- 
dium  afferrc  valcnt ;  Geometras  re- 
prehendere  definant,  quod  probent, 
qua?  probatione  non  indigere  ipfis  vi- 
dentur,  &  potiusdifcant,quodinde- 
monftrando  nunquam  nimis  accurati 
efle  poflimus,  praefertim  ubi  extra 
Mathefin  verfamur ,  nec ,  ut  ibi ,  figu- 
ris  ac  charadlcribus  in  ratiocinando 
juvamur . 

§•  57-  Quoniam  igitur  ricor  inde- 
monftrando  Jaudi  ducitur  Geometris 
(S  S  ;  nec  ordo  jure  taxatur ,  quo  fine 
in  demonftrando  accurati  efle  ncqui- 
mus.  Eonimirumordinefingulapro- 
ponenda  funt ,  quo  unum  ex  altero  fa- 
cilius  infertur .  Quare  cum  fatis  expe- 
riamur,  id  fieri  minime  pofle,  fi  in 
unumcumulumcongerantur  ,qua?  de 
fubjeclo  eodem  cognofci  pofliint ordo 
fchoU  Philofophis  vulgaribus  relin- 
quendus,  &  a  Geometris  aliifque,qui- 
bus  res  profundius  meditari  daturn> 


tiones;quas  jamconftat  efle  poflibiles,  I  cft ,  ordonatur*  zciinendus . 
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ARITHMETIC^ 

p  r  jE  f  a  r  7  o. 


On  dubito  fore  aliquosi  qui  mirabuntur,  quod  ele- 
menta  Mathefeos  univerfas  confcribens  MATHE- 
SIN  UNIVERSALEM  pr*termittam .  Enimve- 
ro  quam  perperam  nonnulli  Mathefin  univerfalem 
appellant,  eam  ego  ab  Arithmetica  diverfam  non 
agnofco.  Quantitates  enim,  quarum  affecliones  & 
relationes  inea  confiderant,  pro  numeris  indetermi- 
rtatis  habeo:  qux  etiam  ratio  eft,  cur  non  aliac  ipfarum,  quam  numero- 
rum  fint  aftectiones  ac  relationes.  Ea  igitur,  quae  in  Mathefi  univcrfali 
vulgo  tractari  folent,  ego  in  Arithmetica  pertracto:  quo  rationum  potitfi- 
mum  doclrina  fpec~ht .  Calculum  tamen  numerorum  indeterminatorum, 
quem  JLITERALEM  appellare  folent,  non  integrum  trado,  quta  in  de- 
monftrationibus  arithmeticis  &  geometricis  integro  opus  non  habeo .  Ple- 
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nior  adeo  explicatio  ANALYSI  refervatur.  Nec  rationum  dcxftrinam 
opc  calculi  hujus  folius  demonftro,  quia  cum  rigore  demonftrandi,  quem 
mihi  obfervandum  propofui ,  ca  demonftrandi  ratio  non  fubfiftit ,  utpore 
5n  qua  multa  communiter  fine  probatione  aflumuntur,quae&a  veteribus 
demonftrata,  nec  mihi  fine  probatione  concedi  pofTe  vifa  funt,  ubi  foli- 
dam  doarinam  cordi  habueris .  Veram  autem  MATHESIN  UNIVER- 
SALEM  in  defideratorum  numero  colloco,  eam  nempe,  quae  Ieges  me- 
tiendi  generales  &  ad  omnium  rerum  quantitatem  determinandam  men- 
furas  convenientes  pracfcribit:  nec  repertu  adeo  facilem  judico.  Ceterum 
qux  commodiusope  calculi  litcralis  eruuntur,  nec  ad  communis  Geome- 
triac  elementa  intelligenda  neceffaria  funt;  ea  ad  Analyfin  rejcci.  Tirones 
fub  initium  praxes  arithmcticas  folas  cum  definitionibus  fibi  familiares 
reddere  debent,  theorematibus  probltmatumque  demonftrationibus  omi£ 
fis .  In  calculo  exercitati  theoremata  ad  multa  exempla  numerica  appli- 
cent  ,  ut  non  modo  eorum  fenfum  clare  perfpiciant ,  fed  cadem  quoque 
memoriac  firmitcr  infigant ,  quo  in  promptu  fint,  quoties  iis  vel  ad  de- 
monftrandum,  vel  ad  inveniendum  opus  eft.  Iis  intellectis  problematum 
demonftrationes  expendere,  ac  his  perceptis  inonenfo  pede  ad  theorema- 
tum  demonftrationes  progredi  licebit  .  Abfit  autem,  ut  quis  arbitretur, 
omnibus  calcandam  efle  hanc  femitam .  Quorum  enim  eft  major  mentis 
acies,  congenita  vel  aliis  ftudiis  acquifita ,  &  facilius  confervatur  atten- 
tio;  illi  elementa  integra  eo  ordine  perlegere  poflunt,quo  confcripta  funt. 
Ufus  Arithmeticx  per  difciplinas  reliquas  omnes  fe  diffundit .  Ea  igitut 
reliquis  omnibus  pracmittenda  fuit,  &  ante  eas  cum  cura  addifcenda  eft. 
Quantus  Arithmeticae  in  vita  civili  ufus  fit ,  expericntia  loquitur :  quan- 
tus  in  Phyficis  &  aliis  Philofophiac  partibus,  experientur  quotquot  Ma* 
thefi  abfoluta  folidam  extra  eam  do&rinam  qtfacrere  allaborabunt .  Quan- 
tum  denique  in  perficiendo  intelle&u  poffit,  in  ipfa  pcrtractatione  hincin- 
de  annotavimus,  &,  ii  quis  culturam  convenientem  ftudio  Arithmetico 
non  negaverit,  experientia  optima  erit  Magiftra. 
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ELEMENTA  ARITHMETIC^ 

CAPUT  PRIMUM. 

De  Principiis  Arithmetic&n 


Definitio  t. 

Ritbmetita  eft  numero- 
rumlcientia.  Parsejus 
praclica  eft  fcientia 
computandi,  hoceft, 
ex  quibufdam  numeris 
datis  inveniendi  alios ,  quorum  ad  co- 
gnitos  relatiodatur;  ut  fi  fuerit  inve- 
iiiendus  numerus ,  qui  duobus  6  &  8 
junctim  fu  mtis  xq  ualis  e  ft . 

S  C  H  O  1  I  O  N. 
Pattt  adet  Arithmtticam  fraclicam  tjft  ntftho- 
dmm  inveniendi  ffttUltm  .  jtb  ta  igitur  ,  fi  rite  me- 
diiemnr  ,  regnUt  inveniendi  gtntraltt  abfirahtrt  lictt . 
TarticuUrit  enim  mtthtdut  in  afflitathnt  reguUrum 
gtneralium  ctnfifiit .  Dedernnt  atiqna  hue  fftflantU 
Ctttefiui  tnm  in  TraBatu  de  methtdt,  tnm  in  iit  ,  qux 
4*  ingenii  direflitnt  inter  ftfihuma  habentur  ,  «>  R.P. 
Malcbranchius  in  tgregio  tfere  dt  inquirtnda  verita- 
M.Vlur*  ,  quamvit  faucit ,  n«t  damui  infra  (  J.  I  * J  )  - 

D  E  F  I  N  I  T  I  O  ». 

j.  L7/ww»eft,quod  itaeft  aliquid ,  ut 
aliudpraeterea  idem  efle  nequeat .  II- 
luftris  Leibnitius  unum  fic  definit:Si  A 
fitB,necprj.tereaDponatur  B,  nifi 
A  &  D  idem  fint ,  ponetur  B  unum . 

Definitio  i- 

4.  Vnitas eftabftra£tum,perquod 

dicimus  unum. 

Definitio  4- 

5.  Unitates  eadem  funt,  quae  per 
eandem  notionem  agnofcuntur  :  di- 


verfa»  funt,  quae  agnofcuntur  perd*. 
verfas. 

S  C  H  O  L  I  O  N. 

6.  Ttnnmutt.gr.  A  ejft  gltbum  tafidtuM ,  Bfimi- 
littr  tfit  glttum  Ufidtum  aiium  :  trunt  A  &  B  unita- 
ttt  emdem.  Std  fi  Afnerit  glthtt  laflitui ,  C  flnnu 
bent :  erunt  A&C  unitattt  diverf* .  ^Wj?  A,B&C 
tantum  nt  gUttctnfideret ,  trit  ttiam  C  eadem  nnitas 
tum  A  &  B  . 

Definitio  5- 

7.  SiAfitunum,  Bfitunum,  C 
fitunum,  D  fit  unum  &c.  nec  tamcn 
B ,  C ,  D  &c.fint  idem  cum  A ;  erunc 
A,  B ,  C ,  D  SccPlura  feu  Multa . 

Definitio  6. 

8.  Multitudoeik  abftra&um,  per 
quod  dicuntur  plura. 

Dbfinitio  7. 

9.  Si  A  fit  idcm  cum  B ,  C  &  D 
fimnl  fumtis;  dicetur  A  Totum;  B 
vero ,  C  &  D  dicentur  ejus  Partes  „ 
&  intuitu  partis  B  reliquas  C  &  D 
&c.  Complementum  ad  Totum  voca- 
bimus. 

D  E  F  I  N  I  T  I  O  8. 

1  o.  Quicquid  refertur  ad  unitatem 
ut  linea  recla  ad  aliam  rectam ,  Numf. 
rus  dicitur. 

SCHOLION  1. 
1  f .  7{tmft  fi  fr»  unitatt  linta  rtfta  fumatur  1  nu- 
merutqutque  txfrimi  ftttfi  ftrrtRam  :  idautdinfrat 
in  Qtmetru  &  An*lffi  *btmdt  fattH,  . 
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SCHOLION  ». 
II.  Nnmerm  auttm  adte  generaihtr  drfir.ltndut  , 
pt  fuh  tadtm  dtfinititnt  uumerti  tum  integnt ,  tum 
fraffot,  tamrationaltt,  *uam  irrathnaUt  tomfrthtn- 
dtrt  vaitamut . 

Definitioo. 
13.  Numerus  determinatuscft  t  qui 
refertur  adunitatemdatam ,  ut  tcrna- 
rius.  Indeterminatus  cft,  qui  refer- 
tur  ad  unitatcm  vagam ,  diciturque 
Quantitas . 

SCHOLlON. 

14.  ln  quautitatum  numtrum  rtftrtur  Uthndofiu- 
vti  .  £Juoifi  ruafiverii  y  yuant*  ta  fify  quanthatem 
ttncefturut  unitatem  quandam  ad  arlitiium  affumit  & 
illim  «d  hant  rttationtm  ^urtrit ,  ae  fro  divtrfa  uni- 
tatt  affumta  ftr  divtrfum  uumtrum  deierminatum  iati- 
tudintm  fluvii  tnunti.it.  J  atltr.do  i*iiur  fluxii  inttr 
quanthattt  nliocatur  ,  ^r.atennt  reftrtur  ad  unitittm 
vagam  :  qua  dettrminata  ,  ftr  numtrum  dtttrminatum 
diflinttt  inttllighur . 

Definitio  10. 

15.  uEtjualiahinty  quorumunum 
alteri  falva  quantitatc  fubftitui  poteft. 
JnctquaYta  funt ,  fi  pars  unius  altcri  to- 
ti  fubllitui  poteft . 

CoROLL  ARIUM  1. 
tfi.  Quoniam  pars  unius  insequalium  altert  to- 
ti  fubftitui  poteft  ,  quod  vero  alteti ,  falvanem- 
pe  quantitatc ,  fubftitui  poteft ,  altcri  stqualc  cft 
(  $•  M)5  P"*  unius  inxqualium  alteri  toti  «• 
qualis  eft. 

COROLLARIUM  a. 

17.  Similtter  cum  unum  inatqualium  proalte- 
ftus  partc  fubftituitoffiuj.tj)!  crit  idemaltc- 
rius  parti  xqualc . 

HypOTHESIS  r. 

1 8 .  Signum  a-qualitatis  efi  ~ . 

S  C  H  O  L  I  O  N  . 

19.  Htt  figno  frimm  ufui  tft  Hariotus,  ^nglui 
fi),  &•  btdit  fltrirut  eciittn  utuntur .  7{tntiulti  cim 
Cartcfio  adbiient  Signum  fecuent  30  '»  fnidani  tti*m 
aiia  .  jtfud  Jnflortt  Hsricto  anti^uhrti  nutium  jt- 
$uaiiiatiifigiium  octtirrh  . 

Definitio  xi. 
10.  Majuscft,  cujusparsalterito- 

(3)  Tn  Afti«  Analyt'.-»  prxr\ Sfft.f.f.  10.  (b)  Lcc.eit 
U)  V1J<  Ai:th.c  j,  i.xU.  Vol  t.Vrtt.  Xathtin. 


tia-qualisefh  Minus  vcro,  quodpart 
tialteriusxquale. 

C  O  R  O  L  L  A  R  I  U  M  . 
ai.  Cum  pars  unrus  inxqualium  A  alteri  toti 
B  atqualis  fit  (  §.  i6),&  vtciffimB  zquale  parti 
ipfius  A(  5.17)5  injtqualium  unum  A  majus* 
altemm  B  mtnus  cft  ( § .  ao )  • 

Hypothesis  i. 
11.  Signum  majoritatis  efi>\  mU 
noritatis<. 

ScHOLION. 

aj.  Sign'11  hii  itidtm  frimui  ufut  f/7  Hariotuf 
(h).  F.um  ftcuti  ttttltrrimut  Wallifius  (c)  C>R.  P. 
LaiDy  (*").  Miiiali*  flactnt  :  fltrifjnt  nuila  funt  , 

D  E  F  I  N  I  T  I  O  la. 

24.  Similia  funt ,  in  quibus  ea  ea-i 
dem  funt ,  per  quas  a  fe  invicem  di- 
fcerni  debebant.  DiffimUia  funt,in  qui- 
bus  ca  diverfa  funt,  pcrquaea  fc  invU 
ccm  difcernidebent.  Ataue  adcoi"/- 
militudo  cft  identitas ;  Dijfimilitudo  di- 
verfitas  corum,  per  qua?  res  a  fc  invi- 
cemdifcerni  debent. 

CoROLLARIUM  1. 
aj.  Nihil  crgo  in  uno  Simtlium  dcprehendu 
tur,quod  non  atque  depreiiendatur  in  altero» 
modo  fic  iftiufmodi ,  ut  fincalio  aflumto  intelligi 
pofljt. 

COROLLARIUM  *. 

at5.  Cum  quantitas  finc  3lioaiTumto  perfenon 
ituelligi,  fcd  tantum  dari  poffit  (  $.1  )  »*  Si- 
milia  »  falva  fimilitudtne  ,  quantitate  dirfcrre 
poffunt(J.  a5),atque  adco  quantitascft  dticri- 
mcn  intcraum  rimilium . 

ScHOLION. 

xj.  Simiihudinii  mt.^r.em  difiinffam frimui  truie 
Leibnitius.  Dixit  ntm^t  fimilia  ,  quarnon  poffunt 
di.lingui ,  r.ifi  per  cotrpratfcntiatn  .  ^mmiam  vtr» 
ttrminm  cnrnpracfcntil  f  l"'f'i  •"  e,<'/'',,,J'  tidetur ; 
aliam  defnitientm  inteilefiu  fUnhrtm fuhfiitutrt  li. 
hnit  .  Ctttrum  ttt  COmpratfcntCS  fiunt  dufliti nt»Ho  f 
nmirum  xtlimmtdiatt  um  m  atttri  ,  vel  ttritjue  idem 
aiiquoi  trrtium  afflhaiMi  id  anod  inteltitlu  facillui 
tvadtt ,  fi  in  txtmftnm  aliquod  atitm  ingtnii  inttrut^- 
mut  .  icuamui  itaqut  duo  htrtiogia  fortatilia frerfut 
i*.itr  fe  fmiiia  ejie  .  ill«rum  hnum  ftjj-deat  GracJlUS  ; 
stierum  CiiUt.Qntdfi  CajUS  in  fraftntia  Grachi  Ltto- 
iogium  fuum  dtfrtmat ,  na>  ii  attonitui  fiti  ftrfuadtl  it , 

horoio- 

d)  Eltnuntli  Gfcmtu  »  lib  j.  CtQ.  v  p.17;. 
Par,  i7(o. 
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lorttogium  fuumtfty  fWCajas  mtnn  tenet;  atii- 
vtrfum  m  futt  agnvfcet  t  ubi&fuum  dtprtmit ,  htttft, 
horoUgiumCt\\afut>  difiinguit  Grachus  per  comprai- 
ftutUmt  unum  ntmpt  ttlteri  immedUtt  appiicando  . 
Stdfilmvrum  vtl  ttmporum  inttrvuUum  inter  duoatdifi- 
tiafimiJU  initrjtffum  mtnti  unacumipfi*  exkibetmn  vel 
fi  dimnfitmtM  tempUnm  mutfiatuarum  fimJihm  ad  fia. 
turam  ntfiram  ctut  mtnfuram  datam  aliam  rtftrimnt  ; 
fimUU  unimo  tomprttftntU  ffiuntnr  ,  idtm  ttrtium  utri. 


HyPOTHBSI!  |. 

tS.  Signum ftmtlitudinis efi  o . 
Schohon. 

»9.  tmmtnittur  m  lUifetllttntitttrtiintnfhtt  («) . 


Definitio  xj. 
3  o.  Pars  aUquota  eft ,  qu*  aliquoties 
repctita  integro  fit  aequalis .  Pars  vero 
aliquanta  eft,  quafrepetitaauquoties, 
fcmper  vel  major ,  velminorefttoto. 
Dbfinitio  14. 

3 1 .  Commenfurabilia  funt,  qua?  par- 
tem  aliquotam  communem  habent, 
vel  quorum  unum  eft  pars  aliquota  al- 
terius.  Incommenfurabilia  /unt ,  quo- 
rum  nulla  datur  pars  aliquota  com- 
munis. 

Definitio  15. 

32.  Quantitates  bomogenea>  funt , 
quarum  una  aliquoties  fumta  alterara 
iuperare  poteft,  feu  quarum  unaab 
aheravel  femel,  vcl  aliquoties  abla- 
fa  tandem  vel  nihil ,  vel  fe  minus  re- 
linquit.  Heteroge nea?  vero  funt ,  qua- 
rumunaaliquotiesfumtaalteram  fu- 
perarcnequit. 

Dbfinitio  l*. 

33.  Numerus  numerans  eft,  cujus 
unitas  denotat  ens  in  genere :  Nume- 
rus  vero  numeratus  eft ,  cujus  unitas 
denotat  certam  quandam  entis  fpe- 
ciem ,  vel  genus  quoddam  detcrmi- 
natum . 

Jpolfii  Oper.Matb.Tom.I. 


SCHOLI  O  N. 


%4&.gt.Siquii  fimplkiterdhtt,  fex  ;  is  nen  dtttr- 
minat,  qnttntm  fint  ilU  tntit  ,  qux  mmertntur  ,  adtt. 
qut utitur nomero  numerantc .  Cmtra  fi  quit  dixtrfc 
tumaddito  t  fcxglobi  aureij  itfpttitm  tntium  dettr- 
mitutt,  quttntmeraty  adetqut  utitur  numero  nume- 
rato .  ycotnt  ncrsnuUi  uutnerum  numrrantem  abltra- 
^lnm  |  numtrtuum  vero  concretum . 

D  B  F  I  N  I  T  I  O  17. 

3  S .  Numeri  inter fe  bomogenei  funt 
qui  ad  eandem ;  beterogenei ,  qui  ad  di- 
verfas  unitates  referuntur . 

ScHOLION» 

pniffimumrcZ 


J«.  Htttdivifitt 
fpitit .  Cnmii  ntmpt  numtrut  1 
unitattm fupptmit  (  f.  10).  Vtterminatur  taper  notio. 
nem  ,  ad  quam  in  numeramdo  refpitimu*  (  f .  5  )  .  £.  gr ♦ 
e*  gleii  prefrieta*  tfi  ,  qua  ttb  mliit  ctrporibui  difiin- 
guitur  y  quod  fugnia  pnnfia  fuptrfititi  a  ttntro  aqut- 
littt  difitnt .  S^utdfi  igitur  hanc  unitatii  ntttm  ttnfii~ 
tuar;  fittgmU  torpora  ,  qmibu*  tadem  ctnvenit t  uttiu- 
tiinaturam  indnunt  ,  fmntque  unitattt  txdem,  quate- 
nut  fub  hac  nttUmt  eontintMur  (§.  cit.) .  Quodfi  vtru 
gltbct  ptrr»  difiinguat  t.gr.  ptr  mattriam  ,  tx  qua  cw» 
fixnt  t  tjr  aliot  ut  aurtot  t  alitt  ut  plnmbett  fpiPei  i 
tjua:  antia  tatdem  trant  nnituttt ,  uune  divtrfat  tva- 
dnnt .  Hint  trtt  gtabi  anrei  c>  ftxghli  amrti  fmmt  nu- 
uttri  homtgtnti  inttr  ft  j  ftd  tret  aurti  &  ftx  argtntti 
funtlnter  ft  htttrtgtnti . 

Definitio  iS. 
3  7.  Numerus  integer  eft ,  qui  refer- 
tur  ad  unitatem  tanquam  totum  ad 
partcm . 

Definitio  t9. 

38,  Numerus frotlus eft. y  quirefer- 
tur  ad  unitatem  tanquam  parsadto- 
tum.  Dicitur  is  etiam  Fraflio ,  item- 
que  Minutia . 

Definitio  10. 

3  9.  Numerus  rationaTts  eft  ,  qui  uni- 
tati  commenfurabilis .  Vocatur ctiam 
ejfabilis. 

Dbfinitio  *i. 

40.  Numeruf  rationalis  integerefk, 
cujuspars  aliquotacftunitas. 


18  Elemcnta  ArtthmticA  Cap.  L 


DfiMNlTlO  i*. 

•41,  Numerus  rationalis  fratius  eft  , 
qui  unitatis  parti  aliquot*,  aut  aliquot 
partibu*  aliquotis  jcqualiseft . 
Definitio  *J. 

42.  Numerus  rationalh  mixtus eft , 
qui  conftatex  intcgro  &  fra&o,  feti 
e*  unitate&fraclo. 

D  E  F  I  N  I  T  I  O  «4. 

4$.  Numerut  irrationalis  five  fur- 
/fo/eft,  quiunitati  incommenliirabi- 
lis.  Vocatur  etiam  ineffabilis,  item 
geometrkus . 

Hypothesis  4. 

44.  Si  in  numerando  ad  denarium 

pervenitur ,  initium  numerandi  repeta- 

tur ,  nifi  quod  denariorum  numerus  una 

exprtmatur . 

COROLLARIIIM. 

4).  Dccem  ergo  nominibus  opus  cft  ad  dccem 
oumeros  rationalesprimos  indigitandos ,  &  prje- 
terea  aliis,  quibus  dccadum  muliitudo  deuotc- 
tur  &.  itaporro. 

SCHOLION. 

48.  Itx  nnnttrandi,  qnam  in  hjfothtfi  iradimui , 
*bivis(<punr»m  ctmfl  at )  gtntium  rtctfta  ,  &  cum  m 
frima  mtatt  tidtm  adfutverimui  ,  iniifftnfabilii  nt- 
ttffitatii  vidttur  .  JLnimvero  non  mtdo  Erhardus  Wei- 
gclius  in  Jtrithmttkm  Tetrattjct  tfttndit ,  fieri  eiuo- 
tjuepofie  ,  ut  in  numtrando  ntn  uiirt  quatttnarium  f,ro- 
grediamur  ;  ftd  e>  Illuftris  Leibn'trus  (4)  Arithmt- 
ticam  binarimm  txcogitmvh  ,  tumnifi  dutbut  mtit  1  c> 
O  utemtm  tt  numtrtrum  frcfrittatibut  invtfiigmndit 
mftam:  cujui  aliquod  fptcimtn  dtdit  Cl.  DanglCOUrt 
«irc4  prtgrtffiontt  arithmtticai  (b)  .  Hjmirum  (jntniam 
Arithmttut  Djadita  duabut  tantum  n-tit  utitur  ,  legts 
fiogrtffiemum  numtrtrum  dyaditt  txfrtfforum  facilimt 
trnnium  dtttguntur  .  Et  CarOlusXH»  r\ex  Snetim  t 
talculum  fexagenmrium  extogittvh  ,  rtftrtntt  Ema- 
nuele  Suedenborgio  (c) ,  noxU  chmrafferii/ut  cr  nu- 
mtrit  ntrifout  dtntminathnibut  adiuvtntit  .  jirith- 
tnethm  auttm  dttadica  ,  qua  ixlgo  uiimur  ,  denarit 
diguorum  numtro  prctnl  dkLio  criginem  dtbet;  d:'gitit 
tnim  in  ctmputand»  utimnr  ,  quamdin  in  ctmpxtonm- 
dnm  fatit  xtrfati . 

f*a)  Hirtoire  it  )*  Ac»dcn:ic  Roytle  dti  Sciences  An. 

I>e|.  p.  B1.  I/J.  6t  feqq. 


DeFIMITIO  tf . 

47.  Decem  illa nomina ,  quibusin 
numerando  utimur ,  iunt :  unum ,  duo  4 
tria ,  quatuor ,  quinque  yfex ,  feptem  , 
otloynovemydecem.  Iidem numeri gc- 
nerali  Vnitatum  nomine  infigniri  ib- 
Ient,  necopuseftutdefiniantur .  Di- 
cuntur  etiam  Digiti.  Ex  decem  uni« 
tatibus  componitur  una  Decas .  Dux 
decades  dicunt ur  Viginti ;  tres  Trigin* 
ta\  quatuor  Quadragtnta\  quinque 
Quinquaginta  •  lex  Sexaginta ;  ieptem 
Septuaginta ;  cxflo  Otloginta ;  novem 
Nonaginta.  Ex  decem  decadibus  com- 
ponitur  Centenarius ;  cx  decem  centc- 
nariis  Millenarius  ;ex  mille  millcnariis 
Millio ;  ex  mille  millenariis  millionum 
Bilfio;  exmille  millenariis  billionum 
Triliio  &c.  Denarius  ejufque  quatvis 
multipladicentur  Artkuli. 

SCHOUON. 

48.  Vocihut  mUlhnum  ,  billhnum  ,  trillimum  &t. 
utin.ttr  ad  ctnfufitntm  in  numtrit  magnit  tMttandato  , 
qttornm  difiinltit  mtiomibut  formandit  inftrviunt  • 

HYPOTHESIS  y. 

49.  Notte  numerictt  conflituantur 
novem fequentes:  1. 1.  3.4.  5.  6.  7.  8. 9 . 
Vt  vero  non  jolum  unitates ,  fed&de- 
cades  ,  centenarios ,  millenarios  &c.  in- 
digitare  poffmus ,  vahripfis  tribuatur 
localis ,  ita  ut foiitari<e  vel  in  loco  dextu 
mo  pofittf  unitates ftve  dtgitos ,  in  fecun- 
do  decades ,  in  tertio  centenarios ,  in 
quarto  millenarios  &c.  denotent .  Loca 
vacua  repieantur  cypbra  o ,  qua  fciii- 
cet  fit  Nullitatis  nota . 

COROIL  ARIUM  |. 
;o.  Numerorum  igiturpartcs  hocordine  fcifl; 
viccm  cxcipiunt : 
Unrtates  1 
Dccades       >  Simplicei. 
Centenarii  J 

Unir 

(b)  In  Mifcellancis  B«rolinenf.  p.       *  fe^. 

(c)  Obfcivn.miffcllan  parr.  4-  P-  «•*  <*<*\- 
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Unttates 

Decades     y  Millenariorum. 
Ccntcnarii  j 
Uoitates  n 

Decades  iMillionura. 
Centenarii  J 
Unitates  "I 

Decades     f.  MillcoarwromMillionum . 

Ccntcnarii  J 

Uottares  "1 

Decades     J»  Billionum. 

Ccntcnarii  J 

Unitates  1 

Decades.  .  f  MillenarioromBilliooom. 
Ccntenarii  _< 
Unitatcs  "I 

Decadis     >  Trillionum. 
Centenarii  J 
Unitaies  ") 

Decades     f  MillenariorwnTriliionumfltc. 
Centenarii  J 

ScHOLION  1. 
<  I .  Ch*r*8trtm  Arithmtticorum  eU8i*  urUtritrU  . 
JV/trc  4p»i  «4r/4»  £e*;»»  v*ri7  occurmnt  :  »t  »««r 
<;;m  «Iccen»  Georgios  Hcnifchius  in  tibtlla  dtnumt, 
tntient  mnltiplki ,  xtttrt  &rettmi,  «$*»Guil.Be- 
vercgius  in  Mithmttit*;  chrenelogicMf  tibro  frimo  intt- 
rro> .  T(on  tMmtn  emntt  ttqnt  temmodi  .  Stligendi  ndto 
fustt  y  ftr  quci  numtrut  qunntumvis  magnui  fatitlimt 
txfrimi  &■  ttmfMtns  oftimt  Mbfeivifetefi  .  QueJ  autem 
%ots>  nunc  ufitJttt  reiiouii  frtrfirnt  ,  htti  cuut  iilit  ttn. 
ftrentet  txperittntnr .  Dktmtur  Mindt  tyfbrtt ,  quam- 
tth  ufitMtius ftt ,  ttt  httntmen  ftlinttMtnultitatis  impe. 
ntttur  :  cutm  tnortm  not  feqnimur ,  M^  Mabibut  in- 
•utnttt  vutge  ftrttntur .  Sed  dttnit  teleberrimtti  Wal* 
lifius  (  «)  >  fnod  Alfcpadi  Mabiin  CemmtntMtit  «d 
Tograi/*»»*»  Lamiac  olAjam  di8um,  invtntienU 
glniam  Indis  tribuat .  Idtm  rtfert  (b)  ,  tjued  SMrMtenl 
tts  in  HiffttttiMM  ttttnltrint ,  &  qued  tx  HiffMnU  in 
CttUiim  f trvenerint  fiudie  Gcrbctti  ,  monachi  Fieritt- 
tenjit  in  GmUU  >  nui  m  vmtus  dignitMtibus  ecctefittftitls 
tattdcm  ad  Vantifcatum  mMXimsim  nomint  Sylveftri  II. 
tkftt  A.  C.  999-  tveSus  ,  ex  iffit  ejns  epifieiis  A. 
1636.  Ptrifiit  reiufis  probttt  .  joanncs  Fridcricus 
Wcidtcrus,  Maihematum  ttfnd  Witttbergeufes  Vro- 
ftfitrcUriffimut  ,  (0  tx  MSC  Boethii  de  GeometrU  , 
qnod  in  BibliethecM  MtdemU  Mtorfintt  tjftrvMtur  ,  & 
in  tjuotiefir}  chMrnSeres  nnmtrorum  araticit fimiles  ex. 
frcjjos  vidit,  probMTt  nititur  ,  tot  jtm  Bo*}lh\0  fuif- 
f»  ttgnitoi,  yn/uA.O  514.  vittm  finifie  cenflMt . 
Wallifiuf  (d)mn  ignertvit,  in  Bocthii  ,  Bcd«  mUo. 
Tttmqut  Mntitntirtum  tdititnlbns  fignrns  ifiiufmodi  com- 
fttrtrti  ftd  id  m  vetufiioribnt  MSC.  tentigijit  negMt. 
jDuMmclrem  tnm  WeidlerOf  MCS.  tnjut  MuBerittte 
nititur  ,  fetuU  qturt,  »*»  iuniut  txifiimtt ;  tritict- 


rnm  efi  fi, 
dufit. 


,  num  ttntiiUUi tntitruiteU 
SCHOLIOM  ». 


fej  Aikhmet.Optt.  ety.o.f.  *».  Vol.T.Oper.  MitVi. 
(bj  rnTr»a.d<  Alacbi.c.«.f.i|.«cfeq«|.  Vol.II  Oper 
Wattiem.  (ej  Itt  Diflciutkine  d*  chm&ulbui 


ftktt  ftrfitUtmr , 

CoRO  Ll  AHIUM  a. 

53.  Quodfinotisnumericis  fubftituantur  literss 
ad  arbitrium  clc^be,  iifque  idcm  tribuarar  valor, 
qui  illis  cribui  foletff.^?),  numerum  occultc 
lcribcre  licet . 

ScHOLION  }. 

54.  E.gr.  Vrnotent  liter*  infrt  fcripttt  in  fttundtt 
ferie  eofdtm  numeres  ,  quos  dtjignttnt  net*  fuptriout 
fufrttferiftfin  frimu, 

I.  ».  }.  4-  5-  «•  7-      »•  *• 
p.  s.  a.  c.  e.  h.  o.  i.  n.  g. 
erlt  t74>=aoci.  Hec  urtifitio  utuntur  mercMtortt  ntl 
dtfignttndtt  mtrcium  pretiM  in  ftheduiis  Mjfixit . 

Problema  i. 
55.  Numerum  fcriptum  enuntiare , 
boc  eft ,  cmttbet  cbaraSieri  vakrem 
competentem  ajfignare . 

Resolutio. 

i.  Numcrus  propofitus  per  comma- 
ta  dividatur  in  clalTes ,  tres  notas 
unicuique  aflignando,  initioadcx- 
tris  faclo. 

z.  Nota  dextima  claflis  tcrtise  note- 
tur  lineola  tranfverla  apici  adfcri- 
bcnda;  dextimaclalTisquintaedua- 
bus;  dextimafcptimat  tribus^&c. 

3.  Comma  folitanum  per  millena- 
rios ,  lineola  tranfvcrfa  una  pcr  mii- 
liones,  duac  per  billiones ,  tresper 
trilliones  ,  &c.  nota  verofmiltima 
claflis  uniufcujufque  pcr  ccntena- 
rios,  mcdia  perdecadcs,  dextima 
per  unitates  cnuntietur  (  §.  50). 
Sic faftum  efi ,  quod  petebatur . 

E.  gr.  Nuinerus  icquens 
»"'  >  »*5>  47j",«»3  > 578' ,  4J*  »J97  ita  enun- 

tiatur :  Duc  tnllionct  centum  6c  viginti  quin» 

que  millia  billionum  una  cum  quadrmgcnns  fe- 
C  s  ptua- 

lumvulfatibiiskeoni»  «tatibusAn.  i^/.pnblic«  v«if 
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pruaginta  tribusbillionibus,  fexcenta  &trcdccim 
roilli»  millionum  una  cum  quingentis  (eptuagio- 
ta  o#o  millionibus ,  quadririgenta  3t  triginta  duo 
miJIia ,  quingenta  &nonaginta  feptcm  . 

SCHOUON. 
5/?.  Qi*Tttum  convtnitnt  ttrmJnorum  ufut  in  rthut 
difiin;it  cmcificndit  ,  ftu  tx  confufwne  txtricanJit  vi- 
Ttt  inttlltBui  huitfani  txttndat  }   abundt  prrfpicient 
•cttUtinret,  Jf  «dprttftnt  frcbltma  futrint  fath  atttnti  . 

Hypothesis  6. 
57.  Quantitates  aut  numeros  indc- 
terminatos  literis  Alpbabeti  minoribus 
a^byC&c.  veletiam majoribus  A^B^C 
&c.  indtgitamus . 

ScHOLION, 

58.  Iitttit  mjjoribui  ufui  tfi  Vieta  ntinirtt 
introdu.xit  HariotUS  (b)  ,  qutm  mox  imitatui  tjl  Car- 
tefiu»  0)  &  nunc  fauuntur  fltrumquttmnti . 

Hypothesis  7. 
59.  FraSfionei  per  duos numeros  ex- 
frimuntur ,  quorum  alter  akeriinter- 
jeffa  lineola  fubfcribitur .  Eorum  infe- 
rior  ,  feu  Denominator ,  indicat  unita- 
tem  feu  totum  in  partes  divifum;  fupe- 
riorveroyfeu  Numerator,  numerat 
fartes  in  cafu  propofito  datas .  E.  gr. 
Dux  partes  tertiae  unius  linex  ita  fcri- 
buntur|:  ubi  denominator  3  indicat , 
lineam  efle  in  tres  partes  a:quales  divi- 
fam ;  numerator  1  vcro  duas  iftiulmo- 
di  partes  aflignat . 

ScHOLION. 

60.  T^tqnt  vtromirtntur  tirmti,  qu*i  itt  mtmtrii 
fraffit  numtrami  dtnominattr  fubfcribatur  ,  qualii  in 
intt^rii  nen  tccurrit .  Mditur  tnint  ,  ut  mffartat  , 
*ptimn*m  fartm  «liquitam  cum  unitatt  cmmmutm  iut- 
Itat  frailui(§.ati  ). 

D  £  F  I  N  I  T  I  O  a<f. 

61.  Additio eft  inventioalicujus nu- 
meri  ex  duobus  vel  pluribus  homoge- 
neis  datis,  qui  datis  junctim  fumtis 
xqualis  eft .  Numeri  dati  dicuntur 
fummandi;  quaefitus  autem  fumma  vel 
aggregatum. 

Ct)  lo  rarlli  Scriptt»  Anal/tlrir,  cj«»  latcr  Opcra  tjut  | 


COROLLARIUM. 
6i:  Iterataergo  ejufdem  numert  additio  eftin- 
ventio  numeri  alteri  cuidam  aliquoties  fumto 
;tquaIis,&concra . 

Hypothesis  8. 

63.  Signum  additionis  efi  ■+.,  quod 
per  plus  ejferri folet .  Ita  l  -f  4  denotat 
fummam  ex  3  atque4,  &pronuntia- 
tur:jpluS4. 

Definitio  *?. 

64.  SubtraSiio  eft  inventio  alicuju j 
numeri  exduobus  homogeneis  datis, 
qui  cum  uno  datorum  alteri  aequalis 
eft.  Numerus,  quifubducitur,dici- 
tlir  Subtrabenduii  alter ,  a  quo  fubtra- 
ctio  fit,  Minuendus;  qui  deniquein- 
venitur,  D'tffercntia3  anonnuilis^- 
fiduum. 

Hypothisis  9. 
6  5 .  Signum fubtraclionis  eji  — y  quod 
pcr  minus  efferri folet .  E.gr.  7 — 3  de- 
notat  diflerentiam  inter3&  7,  pro- 
nuntiatur :  7niinus3 . 

Definitio  2*. 
6  6.  Multiplicatio  e  ft  in  ventio  alicu- 
jus  numeri  ex  duobus  datis ,  in  quo  to- 
ties  continctur  datorum  unus ,  quoties 
unitas  inaltero.  Numeri  datidicun- 
tur  FatlorcS)  item  £#^*rf/;qu2efitus 
Fatlum^  item  Produclum .  In  fpecic 
faclorum  alter,  qui  aliquoties  |umi- 
tur ,  vocatur  Multiplicandus  •  alter  vc- 
ro  ,  qui  indicat  ,quoties  ille  iumatur  , 
Multiplicator . 

Corollariltm. 

<7.  Quoniam  itaquc  mmultiplicatione  nume- 
rus  invenitur  akeri  cuidam  altquoties  fumto  at- 
qualis  (§.  66  )  ,  iftiulmodi  autem  inventio  noa 
cil  nifiiterata  additio(§.6a)}  muitiplicatio  eft 
iterataeiufdem  numeri  additio. 

Hypothesis  io. 
68.  Signum  muittplicationis  cfipun- 

clum 

(bJ  In  Artis  An»lyti;«  pnxi. 
Cc)  InGcomttfiiu 
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Bum  unicum{.)interfailores  duosme- 
dioloco  pofitumy  <7/W/wmultiplica- 
tum  effertur.  E.  gr.4  - }  denotat  fa- 
£him  cx  4  in  3  ;item  7 .  5  •  9  >  fa&um, 
cujus  factores  iimt  7 ,  5  &  9  •  Liter* 
fme  ullo  fignojunguntur.  E.gr.  ab  deno- 
tat  fa&um  cx  a  in  b ;  £  d  fadlum ,  cu- 
jus  fa&ores  b,c8cd. 

Dbfinitio    %9>  m 

6 9.  Divifio  eft in ventio  alicujus  nu- 
meri  ex  duobus  datis ,  in  quo  toties 
continetur  unitas,  quoties  datorum 
unusinaltcro.  Numerus,  quidividi 
debet ,  Dividendus\  altcr ,  pcr  quem  fit 
di vifio ,  Divifor ;  qui  deniquc  indicat , 
quotics  diviforindividendo  continea- 
tur,  j(?*or*/dicitur. 

'S  C.H  OLION. 

70.  In  muhiflitttitnt  &  divifitnt  tfnt  ntn  tft ,  nt 
tmeri  dtti  fint  homi^enti  ,  qutmadmodum  in  additio- 

ue  &  fubtraHi.nt  rtquittbatur  (  J.6l .  64  )  .  Cum  tnim 
in  tddiliene  tx  dnobus  vtl  flnribus  nnmtris  ctmfenatnr 
itnus ,  t/intjntm  tx  ftrtibnt  tttnm  (§•  61.  C  )  i  tmnts 
tmnint  [nmmttndi  td  ttndtm  ttnitattm  rtftrri  (  §.  J. 
10  )  ,  ttnftquenttt  hmegenei  ittttr  ft  tjft  dtbtni(§.tf  ) . 
S^nmiam  vtrt  ftrrt  iiqntt ,  fnmmtm  ,  qnat  jtt  txnn- 
nttrii  tggrtgtndis »  ad  tandtm  tnm  iffis  nnittttm  rt- 
ferri^  ctnftquenter  iifdtm  homogenetm  tftt  (§.cit.  )  ; 
infubtraliicne  vtrt  numtrnt  minutndns  rtfftndtt  fnm- 
rtse ,  fnbtrahtndut  &  rtfidnns  aggrtgnndit  ftu  fnm. 
mandit(§.  61.  64):  ulttrims  fattt  »  in  fnbtraHien* 
etiam  minnendum  >  fubtrthendnm  &■  rtfidunm  nnmt- 
rtt  inttr  ft  htmegtnett  tfttdtlert.  In  mnitiflicttitnt 
tmtra  mnUifUctttr  ad  nnitatem  txprimit  rtthmtm* 
*usm  habtt  ftttum  ad  multiflitandum  ,  ftcmt  in  diviftt. 
ttt  divfortd  nnittttmratitntm  dividtndi  ad  qnttnm, 
tdttquttfusntntft  ,  nt  muitiftitatw  multifltctndo& 
ft3t ,  divifn dixidtndt  &  qntttfit  htmtgtntnt .  S&od- 
fidivifwttnftdtrttur  ttnqutmptrs  dividtndi;  tx  diBis 
tmtfttt ,  diviftrtm  tjft  dividtnd»  homegtntum  1  ftd 
tnm  qnttns  ,  9«»'  indictt ,  quttits  ptrs  iftt  tx  fm  tttt 
muftrriftxeft ,  nec  dividtndt ,  ntc  diviftri  htmtgtntnt . 
SinguU  fut  Uttclarins  fatttmnt . 

Hypothesis  tl. 
7 1 .  Signum  divifionis funt  duo  punfta 
(:) ,  qua* per  divifum  ejferri  folent .  E. 
gr.  8  : 4  denotat  quotum  ex  divifione 
$  pcr  4  cmergcntcm.  Similiter  a  .b  \ 


eft  quotus  ex  divifione  a  per  b  pro- 
diens. 

Definitio  30. 
72.  Numeruspar  eft,  qui  bifariam 
fiveper  2  dividi  poteft ,  ut  4 , 1  z ,  1 6 . 

D  E  F  I  N  I  T  I  O  31. 

7  j.  Kumerus  impar  cft ,  qui  a  pari 
unitate  differt,  utjdiftert  unitatc  a 
z ,  item  a  4 . 

Definitio  jt. 

74.  Numerus  A  mctiri,  vel  juxta 
aIios»*OTfrrfrrdiciturnumerum  B,  fi 
eum  ita  dividit,  ut  quotus  numerus  fit 
integer  Cne  fradtione ,  vel  fi  fuerit  pars 
ejus  aliquota .  Ita  2  metitur  8  per  4 . 

Definitio  jj. 

75.  tiumerusprimus  infedX^  quein 
fola  unitas  metitur ,  vel  numerat ,  ut 

5)7,". 

Definitio  34. 

76.  Numeruscompofitusefr,  quem 
pra:ter  unitatem  alius  numerusmeti- 
tur .  Ita  4  mctitur  8  per  2 ,  item  2  me- 
titur  8  pcr  4 . 

DfiFINITIO  jj. 

77.  Menfura  numeri  eft  numerus, 
qui  ipfum  mctitur.  Ita  2  &  4  funt 
menfurae  numcri  8  .  Menfura  maxima 
numeri  eft  numcrus  maximus ,  qut 
ipfummetitur.  Ita^eftmcnfurama- 
xima  numcri  8 . 

Definitio  3«. 
7  8 .  Menfura  communis  duorum  plu- 
riumve  numerorum  eft  numerus ,  qui 
fingulos  figillatim  mctitur .  Ita  1  eft 
communis  menfura  numerorum  12 
&  24 .  Maxima  dicitur ,  fi  fucrit  nu- 
merus  maximus ,  qui  omnes  metitur . 
Ita  1 2  cft  communis  menfura  maxima 
numerorum  12  &  24,  3  vero  nume- 
rorum  9  &  1 2 . 

DE- 


r 
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qui 
ha- 


EFXNITIO  v: 
7  9 .  Numcri  primi  inter  fe  i unt , 
nullam  communem  menfuram 
bcnt ,  prater  unitatem .  Ita  i »  &  1 9 
funt  numeri  primi  inter  fe , 

Definitio  j8. 
80.  Numeri  compofiti  inter fe  funt , 
qui  praeter  unitatem,  communem 
menluram  aljam  habent .  Ita  1  z  & 
1 5  funt  compofiti  inter  fe . 

AxiOMA  1. 

Si.  Jdem cfi  aquale fibimetipfi , 

ScHOLION. 
Sl.  Hhjhi axhmatit  *n.?uffimHitfiin  Aiulyfi  ufut  . 

A  x  I  O  M  A  ». 

83.  Quantitates  bomogenea?  aut  <e- 
auaks Junt ,  4»?  in<equales  ($.15). 

Theorema  1. 

84.  To/««i  efi  majus  qualibet  fua 
farte . 

Demonstratio. 
Cujus  pars  alteri  toti  arqualiseft, 
id  ipfum  altero  majus  eft  ( %.  20  ) .  Sed 
qusclibet  pars  totius  parti  totius ,  hoc 
eft ,  fibi  ipfi  aequalis  eft  (  §.  8 1  ) .  Ergo 
totum  qualibet  fua  partc  majuseft . 

ScHOLION. 

*j.  En  trtmpium  jSnelrfett  ferfeff*  I  Ctntinttnr 
tnim  demtnflr*tU  fjthgifmt,  cujut  nlttrt  prtemiffa  tfl 
dtfiniti»,  tdttr*  ttrt  prtptfitit  idtnticd  .  Id  vtrt  Ana- 
l\ft»ift*ftU*  inditium  t/l  (  $.45  dc  Mcth.  )  .  1\e  ti. 
ttntt  Ligictt  t  euiprtptfititntt  tbliaut  univtrfalet  igm- 
Ttnt  >  ntc  regulie  Ltgitvrum  dt tribut  fjllt~ 
gifmi  terminit  xim  tttque  effittutm  ptrcipU  ^4 
unt,  circa  ftrmtm  argumtnttndi  htrtnnt  , 
*ii  iineit  dtmer.Jlrathntm  ttpplkart  liltt  . 
Sit  uaque  linea  AB  totum»  linea  AC 
e:us  pars ;  demonftrandum  crit ,  lineatn 
AB  eflemajorem  I;nea  AC:  idquod  fit 
lequentem  in  modum.Cuius  linex  pars 
alteri  lineastoti  atqualis  eft,  illalmea 
altera  majoreft  ( J.  10) .  Sed  linea  AB 
parsfnempe  AC)alteri  lineaeAC  tott 
(r.cinpe  fibimetipfi  )  atqualis  cft.  Er- 


AC 


<or  (  ncra- 


go  linea  AB  linea 

r<  «otum  AB  parte  AC  maju»  )  eft ■  .  «  & 

•t^;  e.d,  V  " 


Theorema  t. 

86.  Totum  efl  <equale  omnibus  fuit 
partibus fimulfumtis . 

^  Dehonstratio. 
Cum  idem  fit  acqualc  fibimetipft 
( §.  8 1 ) ;  quod  idem  eftcum  partibus 
totiusfimul  lumtis,  id  iiidem  acquale 
eft .  Sed  totum  idem  eft  cum  omnibus 
partibus  fuis  fimul  fumtis(  §.9  ).  Ergo 
iifdpm  aequaleeft .  Q  e- 

Theorema  *. 

87.  Qu#  ttqualia funt  eiacm  terth  9 
vclaqualtbus  ttqualia,  ea  funt  ttqua* 
lia  inter  fe . 

Demonstratio. 

1.  Sit  A=C  &  B=C;  dico  ettc 
A— B .  Quoniam  enim  B= C  per  by- 
potb.  B  falva  quantitate  fubftitui  po- 
teft  ipfi  C  ( §.  1 5  ) .  Subftituatur  adeo 
B  ipfi  C  in  cafu  priore ,  ubi  A=C  ; 
habebimus  A=B .  Quod erat  primum. 

i.S\  jam  porro  fit  A=B,  &  prscte- 
reaC=A,  D=B;  dicoefteC=D. 
Quoniam  enim  A=B  &  C=A  per 
bypotb.  crit  B=C  per  caf.  1 .  Quarc 
cum  porro  fit  D=B  per  bypotb.  erit 
quoque  C=D  per  caf.  1 .  Quoderat 
alterum . 

Theorema  4» 

88.  Si  arqualibus  (A&  B)  eequalia 
(C&D)  addas ,  ag&regata (  A+C & 
B+D)funta>qualia. 

Demonstratio. 
A+C= A+C  ( §.  8 1 ) .  Sed  quo. 
niam  C=D/vr  £#oA&.poterit  D  fub- 
ftitui  pro  C  ( §.  1  s  ) :  quo  fa&o ,  ha- 
bemus  A+C=A+D.  Porro  B+D 
=B+D  (  §.8 1 ) .  Sed  A=B  per  bypo- 
/i».Ergo  A  fubftitui  poteft  proB(^.i  5); 
quo&cto,  habemusB  +  D=A-f-D. 
Quare  B+D= A+C  (§.87).^.^^ 

THtO- 
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Thboremaj. 
«9.  Quod  uno  aqualium  majus  vel 
minus  efi ,  etiam  altcro  <equalium  ma- 
jus  vel minus  efi . 

Demonstratio. 

1.  Sit  A=B,&C>  A,  dicoclTe 
C  >  B  .  Quoniam  cnim  C  >  A  per 
bypotb.  A  parti  ipfius  C  acquale  eft 
($.20),qua:dicatur  P.  Porrocumfit 
A=B  per  bypotb.  crit  ctiam  P— B 
(jf.87).  ErgoO  B($.io).  guod 
erat  unum . 

2.  Sit  A=B,  &C  <  A,  dicoefle 
C  <  B .  Quia  C  <  A  per  bypotb.  par- 
ti  hujus  aequale  eft  (  §.20  ),  cujus  com- 
plementumad  totum  dicatnr  P.Cura 
adcofit  P+C=A($.  86)  &  A=B 
per  bypotb.  crit  quoque  P+C=B  | 
($.87).  Eft  itaque  C  parti  ipfius  B 
arqualis  ( §.  9  ) ,  cor»fequenter  C  ■<  B 
(  $.  20  ) .  Quodcrat alterum . 

Theorema  6. 

90.  Si  majori  (B)&  minori  (A)  idem 
(C)  vel  ctqualia  addas\  aggregatum 
frius  (  B+C  )  majus  efi ,  poflerius  vero 
(A+C) minus .  Quodft majori (B) ma- 
jus (C)  & minori (A) minus (D) addas ; 
aggregatum  prius  (B+C)  majus  efi ,  po- 
fierius  ( A-\-D  )  minus . 

Demonstratio. 

Quoniam  A  <  B  per  bypotb.  parti 
hujus  Kqualeeft($.  20).  Componi- 
tur  ergo  B  cx  A  &  partc  alia  (  §.  9  ) , 
quse  dicatur  P  ,cftquc  adeo  B=P+A 
($.86).  Quare  cum  etiam  fitB+C 
=P+A+C($.88);  erit  A+C  pars 
ipfius  P+A+C  ( $.  9  ) ,  &  hinc  P+A 
+C  >  A+C  (  $.  84 ) ,  confequcntcr 
B+C  >  A+C  ($  8  9).  Quoderat  unum . 

Quoniam  B  >  A  per  bypotb.  erit 
B+C>  A+C  per  demonfirata .  Simi- 


ArithmeticA . 


2» 


liter  quia  C  >  D  per  bypotb.  erit  A+G 
>  A+D  per  demonfirata .  Ergo  cum 
A+D  fi  t  pars  ipfius  A+C  (§.  20 )  ; 
crit  multo  magis  B+C>  A+D($.84) . 
Quod  erat  alterum . 

Theorema  y. 
9 r .  Si aqualia (A&B)ab  aqualU 
bus(C&D)  fubtrabas  •  qu* relinquuttm 
tur  (  C — A  &  D—B  )  *qualia funt . 
Df.  MONSTRATIO. 

C— A=C— A(§.  81 ).  Scd  quo. 
niam  A~B  perbypotb.  falva  quanti- 
tatc,  B  pro  A  fubftitui  poteft  ($.15). 
Quodfi  ergo  fubftituatur,  habemus 
C— A=C — B .  Similiter  D — B=D 
— B  ($.81).  Sed  quia  C=D  per  by- 
potb.  falva  quantitatc,  C  pro  D  fubfti- 
tui  potcft  (  $.  1 5  ) .  Quodfi  crgo  fubfti- 
tuatur ,  habebimus  E) — B— C — B . 
Quamobrem  C — A=D — B  ($.87). 

Theorema  9. 
92.  Si  a  majore (A)& minore (B) 
idem  (C)vel a>qualia  fubtrabas  ;  refi- 
duum  prius  ( A—C  )  majus  efi ,  pofiems 
(  B — C )  mittus . 

Demonstratio. 
Quia  B  <  A ,  parti  hujusarquale  eft 
(  §.  20  ) .  Componitur  ergo  A  ex  B  & 
parte  alia($.  9),quacdicatur P  .  Ita- 
que  A=B  +  P($.86),  conlequenter 
A — C=P+B — C  ($.91).  Sed  B — C 
cft  pars  ipfius  P+B — C  (  §.  9  ) ,  confc- 
quentcr  P  +  B — C>B — C  (§.  84). 
Ergo  &  A — C  >  B — C  ($.89).  g£A. 
Theorema  9. 
9 2 .  Si  squalia (A&B)  per aqua. 
lia  (m&n)  multiplices ,faRa (mA& 
nB)*qualiafunt . 

Demonstratio. 
Quia  A=B/vr  bypotb.  erit  etiaro 
A+A=B+B,  lcu  in  genere  A  +  A 

+A+A 
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'+A+A  &C.B+B+B+B  &c.  (  $.8  8 ) . 
Jam  cum  multiplicatio  fit  iterata  cjuf- 
dem  numeri  additio  ( $.6 7  ) ,  fi  m  &  n 
fuerint  muldplicatores  ;  erit  A  +  A 
+A+A  &c.=mA  (  §.  62.  67),  & 
B+B+B+B  &c.=nB (§.§.cit.).  Qua- 
re  cum  in  eo  cafu ,  ubi  A+A+A+A 
&c.  =  B+B+B+B  &c.fit  m=n ;  erit 
etiammA=nB($.87).  Q^c.d. 
Theorema  10. 

94.  Si  ctqualia  (A&B)pcr  aquaTta 
(C  &  D)  dividas ;  quoti  (A;C&B:D) 
*tquahs funt . 

Demonstr  atio; 

A:C=A:C(£.  81  ).  Sedquia 
A=B  pcr  bypotb.  falva  quantitate  B 


pro  A  fubftitui  poteft($.  15),  &fic 
A:C=B:C.  Ob  eandem  rationem 
B:D=B:C.  Quare  A:C=B;J> 
($.87).  Q^e.d. 

S  C  H  O  L  I  O  N. 

05.  7i<m  dubito  fonmultot,  «uibui  ridiculnm  vt* 
dcbitur  nttt  minimum  fnferfluum  tilitt  dtmmflrttri  ,  . 
aucrum  tafut  frtgnUret  iri  rmmtrit  frmftrtim  rtuimt*- 
iibutftr  ft  tvidenttt  xidtntur  .  igo  vero  hjti  itm*%~ 
FhtttUntt  nutximi  ftcio  »  frimtt  &  ftcttnJ* 

(  id  euodfufrx  §.  85  enmtsvimut )  Analyfeos  pcrfc- 
Ax ;  tum  aui*  rtli*u«  calcoH  univetfalis  idettm  *m- 
me  ingtntrttnt  ,  inttliumfubflitutionettnffltntit,  «** 
rtUtiontt  dAttttntmmutant .  IlUcavttur  ,  neUxiuiim 
dtmtnflrando  verfemur  (  id  tjucd  ba&enui  ftttrunt  fle- 
rieutmmet  ,  qui  extrtt  iiathtfn  dtmmflrationtt  mt- 
thitmatit*  ttrtitudinit  dctrtcmtui  funt ) '.  blc  t  fi  tttnitm) 
in  africum  frtdtKtrctur  ,  matimum  fortt  inttilt&ui 

humzni  fuhfldium  . 


96. 
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j  rorum  datorum  feriescontinuata ,  ha« 
bebiiur  fummaquaefita . 

E.gr.  Si  oumeri  Aj  B,  C  addendi  ;  ita  proce- 
dendum:  4&3funt7,  addit:s8,  pro- 
157»  A  tXtxm.  ij.  Collocentur  5  fub  unitati- 
5*4  B  bus,cV  1  decas  connumcrctur  decadi- 
6i  c  bus  datis  .  Itaque  1  (  fc.  dttttt  )  &  6 
^l6y      (  dtttdtt )  font  7  (  dtcndtt ) ,  addttis  1  , 
prodeont  9  >  additis  porro  7 ,  habcntur 
16  (  decjtdet  ) .  Collocentur  6  fub  decadibus  datis , 
&  reliqux  10 ,  boccflt  1  ceotenariui  anoumere- 
turcentenariis  datis .  Sunt  iraque  1  &  j  ( centena- 
rii)6  8c  ,  additis  adhuc  5  ,  prodeitnt  11  (ctntenmy. 
rii).  Colloccrur  1  fub  centcnariis  datis,  8c  10 
centenarii  reliqui,  boccd,  r  millenarius  adda- 
tur  3  millenariit  datis ,  fummaque  4  fob  iis  fcriba, 
tur  •  Ita  prodit  fumma  quifita  416; . 

Demonstratio. 
Cum  unitates,  decades,  centena- 
rii,  millenarii  &c.numerorum  dato- 
rum  ,fint  partes  eorundem  ($.  50  )  ; 
idem  funt  cum  omnibus  numeris  datis 
fimul  fumtis  ( §.  9  ) .  Liquet  vero  ex 

opera«; 


Problema  *. 
\T  Umerot  quotcunquc 
\S  *<Mcrc. 

Resolutio. 

1.  Numeri  homogenei  fub  homoge- 
neis,  hoceft,  ita  fcribantur,  ut 
unitates  unitatibus,  decadesdeca- 
dibus,  centenarii  centenariis  &c. 
refpondeant . 

2.  Sub  iis  ducatur  linea  re<5ta ,  ne  ag- 
oregatum  cum  aggregandis  confun- 
datur. 

j.  Sigillatim  addantur  unitates  & 
fumma  earum  ipfis  fubfcribatur . 

4.  Quodfi  inea  decades  reperiantur, 
eas  decadibus  numerorum  datorum 
addi  oportet:  decadum  vero  fum- 
mafub  decadibuscollocanda. 

5.  Hac  operatione  per  reJiquas  nume- 
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operatione,  numerum  inventum  com-  \  a*imr&'  9  • scH 

1  y.  /r  •      _ ■  t_  I  lintttm  m  lcct  nutnmtvum  O"  X  i 

pofitum  efle  ex  omoibus  unicatibus ,  |  ^ .  simmur  ontnum  tUiem 
decadibus  ,  centenariis,  millenariis 
&c.  numerorum  datorura .  Compofi- 
tusergoeftex  omnibus  numerisdatis 
fimul  fumtis  ,  confcquenter  ipfis  ac- 
qualis  (§.  86),  adeoque  fumma  eo- 
rundem  eft($.  61  >.  Qjr.d. 

SCHOIION  1. 


97.  Vtiuutt  nmmttnum  finguU  tttmdiu  ftr  itfittt 
rtfrnftnttntnr  &•  etrnm  tftadditit  ttlfoltitur  ,  donec 
mtmtritt  infigtttur  ,  tjuintm  numtrut  frtdctt ,  fi  nni- 
tttti  ttuttlibtt  cuicnntjnt  nttmtr»  ttiitu  ,  t.  gr.  tjutd 
$  -Jf  1=5,  9  -f>  5=14  &c.  i*t  mtdu  uli*  rwn- 
X*  dtctt. 

COROLIARIUM  u 

$8.  Qnoniam  ferrei  finifteriorl  toe  unitates  ac- 
ccdunt,  quot  decadesex  fummatione  io  proxi- 
coe  dexteriore  emcrgunt  (  §.  •  6 ) ;  additio  mino- 
re  tadio  abfolvetar ,  fi  ex  qualibct  numerorum 
ferie  tot  decades  deleantur ,  quot  ex  iis  colligi 
poffont»  refiduominfralineamfcribatur,  &  nu- 
nicrus  decadnm  abieAarum  fexici  prcximc  finifte- 
riori  connumeretur. 

£. gr.  Si  numeri  addendi fuerint  A  ,  B,  C,  ita 
procedendom :  cnm  7  &  3  fint  10  >  re- 
•7^3  A  fiduus  numerus  j  fcribaturinfralineam 
5*47  B  &  1  connumeretur  dccadibus .  Dic  ira- 
que  « & 4 fant  10 , x Sc  1  fant  3 .  Scribe 
l6lJj     |  wfra lineam &  1  repone  inlocumcen- 
tenariornm .  Quoniam  vero  7  6V  i  funt 
9 ,  porroo  8c  1  foat  10 ;  adde  1  feriei  millenario- 
ramck  rcfiduum  1  fcribein  lococentcnariorum . 
Dx  itaque  8  8c  »  funt  lomillenarii  feu  1  dccas 
millenariorum  »  5  &  1  vcro  funt    .  Scribe  6  in 
loco  millenariorum  &  1  in  Icco  dccadum  millc- 


ScHOLION  ». 

94.  Mtint  hic  ttidtnditfimtximtntturttUt(§.^9)'. 
nec  thfimili  trtifich  numeri  hetertgenei  ttddmunr .  Bx 
ferie  nimirum  ffeciti  mintrii  miei  taUighur  vttltr  ffe- 
citi  frtxime  mtjtrit  ,  tputiet  fitri  ftttfty  &frt  untqut- 
tptt  unitttt  reftmitur  in ftrit  fnximt  mtjtre . 

£.  gr.  fiut  exftnftt 

fnnnttrii   45  thal.  16  grofs.  9  num. 

Febrnttrii    60  II  3 

ik<*rr;;     7x       ij  * 

jtfrilit     180  19  9 

35  15  g  

trit  fummtt    41$  J  9 

Cam  rn/m  1 1  numni  ctr.ficittnt  greffmn  ,  /n  ri«  a«w- 
ntrrnnr  nddith  6  «Sf  6,ittmnne  JC>  9  w/fff  ^rcjjf  M«  «•/- 

WoljiiOpcr.Matb.TomJ. 


iuntur  iwrne  9  'ufrtt 
adduntur  ftriti  g**fft- 
tfutnitnt  thtUerut  ex  itgrtffis  ccnfiat  , 
in  ftrJe  grtffirum  nt  ttnte  vnltr  th*leri  ur  ctliigitur  , 
reliclit  J  .  S&ttre  denut  j/n  lettgrtffnum  reftmmtur 
&  3  thturit  cmnumertttunr .  S^tltqu*  ut  in  ctrtiUri» 
tmt  frtbienute  ftrtgttntur . 

COROLLARIUM  t. 
too.Si  omaes  nomcri  dati  unitatum  infiar  coofi- 
derentur ,  evidens  eft  inter  fummandum  tot  nove- 
nariosomittitqaotnnitates  ex  fumma  ferieidexte- 
ricris  infinifleriorem  transfcruntur.Sic  in  cxemplo 
problematis  loco  nuindtcim  fub  unitatibus  fcribi- 
mus  j,fub  decadibus  i.qaorom  numeroruu  inftar 
anitaturoconfideratornmfammaeft6.  Unus  ita, 
que  novenarius  omittitar,  cum  ex  loco  untta- 
tumin  locumdecadum  ooa  rejicitur  decas .  Simi- 
liter  fi  fumma  uoitatum  viginri  fefum  i  fub  oni- 
tatibus  colIocamus7,  fubdecadibus  1.  Duoigi- 
turnovenarri  omittaatar,  cum  tdccadesex  loco 
monadum  in  locura  decadum  rejiciuatur.  Hiac 
folvkur 

Problema  j. 
1 0 1 .  Examinare  addkionem,  boc  eft, 
explorare  ,  iitrum  numerut  invcntut 
fit  aqualit  omnibus  datis  ftmul  fumtis, 
necnct 

.Resolt/tio. 

1.  Notenturalatere  numeri,  quiin- 
ter  addendum  ex  ferie  qualibet  dex- 
teriorein  proxime  finifterioremre- 
jiciuntur  ,  &  operatione  abfoluta 
addantur,  ut  numerus  novenario- 
rumintcr  fummandumomiftbrum 
innotefcat($.  ico). 

2.  Abjiciaturprxtereaex  fumma  in- 
ventanovenarius,  quotics  ficri  po- 
tcft  ,abjec5torumquenovenariorum 
numerus  addatur  numero  inter 
fummandum  omifforumrqua:  fum- 
ma  una  cum  numero  rcfiduo,  fi 
quisfuerit,  probe  notetur . 

j,  Tandem  exnumeris  fummandis, 
qui  omnes  tanquam  unitates  fpe- 
crantur,  novenarius  abjiciatur,  quo- 
ties  fieripotcft,  &  numerus  nove- 
nariorum  abjeclomm  una  cum  nu- 
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mero  refiduo ,  C  quis  fuerit,  denuo 
notetur . 

Quodfi  enim  uterque  fuerit  acqualis 
utnqueantereperto;  numerus  inven- 
tus  aequaturomnibusdatis  fimul  fum- 
tis($.  91 ),  confequenteradditio  rite 
pera&a  (§.  61).  Q.ej.&d. 

E.  gr.  io  exemplo  problcmatis  inter  fumman. 
durn  3  novcnarii  omittuntur&  ex  fumma  repcrta 
unusadhucdeleri  poteft  :  quo  fafto ,  rctmquun- 
tur7.  Sed  ficx  numcrisfummandis  4  novenarn 
abikiantur,  7  fimtliter  relinquuntur.  Quaread- 
ditioritc  pera&a. 

S  C  H  O  L  I  O  N. 

lOj .  Difcrimtn  inttr  dtntonftrativnem &ex*men  h*ui 
•Ifcurtmeft .  ItUtvincity  fer  reguUi  fr*firift*t  in. 
Vtniri  itbtrt  numerum  tju*fitum  i  W  dictt ,  rtguUt 
ttd  c*fnm  finguUrtm  rhe  fuifft  *fftic*t*t .  Vnit  *ff*. 
Ytt  txtminii  utiliui ,  fruflr*  obnittntt  Ramo  (*)  ,  •»«/ 
demvnfir*ti(tnem  cum  txamint  confundit .  fulgo  fr*ti- 
fiunt  y  ut  tam  tx  fumma ,  etuam  *ggregandit ,  notit 
fingutit  inftar  iigitcrum  ttnftdertlit  ,  abjiciatur  novt- 
nariui  ,  &  tx  rtfidui  idtntitatt  oftrationit  bonitattm 
toltigunt.  Std  eumtxamtntumfalitrt  foffit ,  quando 
trror  uoventrium  xel  ejm  muliifium  ad*qn*t  ;  ideo 
mllquantiffer  idem  immutavi  ,  ut  hunt  quoqut  txtludt- 
ret  errtrem.  Ctttrum  non  inuttiia  funt  eramina,  etfi 
ficn  omnei  errorti  deteg*nt ,  modt  iifdtm  feft  nonfubdu. 
€*nt ,  aui  frttfutntiui  *dmittuntur  . 

PrOBLEMA  4. 

103.  Numerum  minorem  e  majore 
fubtrabere . 

Resolutio. 

1.  Numerus  minor  ea  lcgc  majori  fub- 
fcribatur,  uthomogenei  homoge- 
neis  refpondeant,  quemadmodum 
in  additione  praccepimus  (  §.  9  6 ) . 

2.  Sub  numcris  hifce  ducatur  linca 
re&a. 

3.  Subtrahantur  figillatim  unitates  ab 
unitatibus,  decades  a  decadibus  , 
ccntenarii  a  centenariis  &c.  &  refi- 
dua  fingula  loco  convcniente  infra 
lineam  lcribantur,ncmperefiduurn 
unicatum  fub  unitatibus,decadum 
fubdecadibus  &c. 

(»J  In  Schol.  Mathem.  lib.  4  P-  ••«• 


4.  Quod  fi  nota  major  e  minore  veniat 
fuBtrahenda,  exfinifteriorelocoin 
dexteriorem  transfcratur  unitas , 
quse  ( §.  50 )  hic  10  valcbit,  ut  fub- 
tracYio  fieriqueat.  Numerus  vero 
unitatemulctatuspunfto  notctur, 
ne  ipfum  mulftatum  elTe  oblivi- 
fcamur. 

5.  Si  in  loco  finifteriore  cyphramre- 
periri  contingat ,  unitas  a  numero 
proxime  fequente  mutuetur ,  pun- 
clo  propterea  notando ,  ut  ipium 
unitate  minutum  eiTcconftet .  Uni- 
tas  vero  illainlocum  dextcriorem 
translatadecadis  valorcm  tuebitur 
(§.  50).  Quamobrem  ubi  plurcs 
cyphrac  fefe  infcquuntur  ,  omnes 
hac  ratione  in  novenarios  muten- 
tur ,  &  numerus  minor  ,a  quo  fub- 
trac~tio  fieri  dcbet,  decade  augeatur. 
Juxta  has  regulas  numerum  quem- 
cunquc  cx  alio  quocunquc  majore 
fubtrahere  licet . 

E.  g.  Si  ex  9?.o.o.4-c.j4»59 
fubtrahas  4743865x63 


Diffcrcntia  eft    50565  3819  « 

Demtis  enim  aex9i  relinquuntur  6  unitatesin- 
fra  lineam  fcnbcndae .  Dccades  6ei  s  aulcrn  ne- 
queunt:  accntenariis  itaque  4  aufcraturunus  5c 
c;ui  loco  dccem  dccades  dccadibus  jungantur . 
Ablatis  itaque  *  cs  iis,  remanent  9  decades  intra 
lincam  loco  conveniente  ponenda? .  Ccntcnarii  x 
ex  j  fubduAi  relinquunt  t .  Millenam  5  ex  j  au- 
ferri  nequeunt :  a  centenarns  itaque  millenario- 
rum  4  auferarur  unui,  qui  in  locum  vacuum  de- 
lacus  cyphram  in  decem  decades  millenariorum 
vertet .  Inde  fi  1  decadcm  in  locum  millcnario- 
rum  transferas,  babebis  hic  t  j  millcnarios ,  ibt 
9  decades  millenariorura  .  Subduclis  jam  5  ex 
13,  refidui  fiunt  millcnarii  8.  Demtis  porro  6 
millenariorum  decadibus  cx  9  ,  relinquuntur  3 . 
Jam  fi  8  ex  j  fubtrahcre  debes,  ab  8  finifterioribus 
mutnetur unitas ,  cujus  beneficiodu* cyphrx  »19 
Sc  3  in  13  degenerabunt » ut  tandcm  fubtraitio  ia- 
cilliroe  abfolvatur . 

DE- 


Digitized  by  Google 


De  Specicbus  Arithmetica  in  Numeris  Integris .  27 
Oemonstratio. 


Numerus  inventus  prodit,  fi  uni- 
tates ,  decades ,  centenarios  &c.  numc- 
riminoris  cx  unitatibus,  decadibus, 
centenariis  &c.  majoris  fubducas  vi 
operationis ,  hoceft,  fi  fingulas  partes 
numeri  minoris  a  fingulis  partibus  ma- 
joris  fubtrahas($.  50).  Sed  fingula* 
partcs  numeri  minoris  fimul  fumtx 
func  numero  minori ,  &  partes  fingu- 
las  majoris  fimui  fumta:  lunt  majori 
sequalcs  (  $.  86).  Ergo  idem  relinqui 
debet  numerus ,  fi  totura  numerum 
minorem  e  toto  majore  fubtrahas 
($.91).  J^e.d. 

SCHOIION  1. 

IO4.  Si  numeri  heterogenti  fuerint  tt  ft  ittvictm  fab- 
tTahtnd.i  i,  unitas  muiuo  fttita  uon  IO>  ftd  tttunitattt 
t/aUt ,  quot  unitatet  ffttiti  minorh  tonfiituuut  vaiorem 
mnitatit ■  fftxiti  majorit  . 

£r*   45*  thil*  »*•  gr.  6  num. 
»7  >3  9 

17  that.  16  gr.  9  nuin. 

2i(iWr«»  f*i»9  nummi  tx  6  fubtrahi  netiueant ,  t.r  Itf 
jre^T/  unttt  convertitur  in  Hnummot ,  ut  toco  6  ha- 
btantur  1 2 .  Subdntiis  adeo  9  numntit  ex  \%,rtiinquun~ 
tur  9  .  Similiter  tum  13  jro^'  cjt  refiduit  1  5  anferri 
ne^ueant,  tx  4J  thaleris  unnt  abiatut  in  14  groffot 
tonvertitur :  undt  fi  fubtrahantur  13,  refiduut  efl  1 
grojfuty  1 5  addendus,  utrtfidui  loco  fonantur  16  groffl . 
Vtninut  17  »Wfr/  4  44  «t/4»i  rriinfMMf  1 7  . 

SCHOLION  *. 

10 1 .  Qwodfinumerut  nujtr  t  minore  fubtrahi  jubta- 
tur,  tvidtns  tflid  fitri  nonfofit.  Subtrahitur  itattut  mi- 
nor  e  majne,  &  dtfeBut  notatur  fignt  — .  t.gr.Si  quit 
I  thaltrti  folvert  dtbtt ,  attsue  3  nmrnifi  foffidtt ;  tribut 
fotutisj  ttdhuc  dtbtt,  tjui  fer — 5  indigitantur . 

Problema  J. 
106.  Examinare  fubtraftionem . 
Resolutio. 

Kefiduo  addatur  fubtrahendus 
(§.96).  Quodfi  enim  fumma  fuerit 
aequalis  minuendo;  fubtradtiorite  per- 
a<5ta($.64). 


E.  gr.    9800403459  Minuenduj. 

474?86;i6)1  Subtrahcodus. 

50565,8196 J  Diffcremia. 


9800403459 

A  L  I  T 
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Quoniam  in  fubtraclione  refiduum 
cum  fubtrahendo  axjuatur  minuendo 
(§•  64).  Si  minuendus  fumatur  pro 
aggregato,  refiduumcum  fubtrahen- 
do  pm  aggregandis($.6i);  examen 
per  novenarium  fuccedet  ut  in  addi- 
tione($.  101). 

Problema  6. 
1 07.  Examinare  additionem  per  fub- 
tratlionem. 

1 .  Defcribantur  in  continua  ferie  mul- 
tipla  feptenarii  centenario  inferio- 
ra,  nempe  7, 14,21,18,35, 4z, 

49,  56,  65,70,77,84,  9i,  98, 
continua  feptenarii  additione  inve- 
nienda .  Eft  enim  74-7= 14 , 14+7 
=  n  &c. 

2.  In  exemplo  ad  examinandum  pro- 
pofito,  veluti 

566 
8159 

516 
2687 

34*5 
10946 

fumantur  in  aggregaro  bina;  notac 
finiftimae  10&  cum  multiplis  fep- 
tenarii  conferantur . 

3.  Multiplum  proxime  infcrius,  aut 
ipfe  feptenarius,  veluti  in  noftro 
cafu,  ab  iftis  notis  fubtrahatur& 
refiduum  3  iifdem  fuperfcribatur. 

\.  JundVa  huic  refiduo  3  notaproxi- 
me  fequente  9 ,  numerus  inde  re- 
fultans  39  conferatur  ut  antecum 
feptenarii  multiplis  &,  proxime  mi- 
D  i  nori 


*'8  Elcmcnta  ArithmetiCA  Cap.  II. 


nori  J  5  inde  fubdu&o ,  refiduum  4 
iupralgribatur . 

5.  Haecoperatiocontinuetur,  donec 
refiduum  ultimum  5  fuper  nota 
dextimaobtineatur . 

6.  Singulx  aggregandorum  feries 
2687  &  8259  eodcm  modo  tra- 
ctentur . 

7.  Refidua  fuper  notis  dextimis  $  &  6 
addantur  &  a  fumma  1 2  feptena- 
rius  vel  ejus  multiplum  proxime 
inferius  abjiciatur . 

Quodfi  refiduum  fuerit  idcm  cum 
refiduo  fuper  nota  dextima  aggregati , 
velut  in  noftro  exemplo  5 ;  operatio 
jiteperac~ta. 

Dbmonstratio. 

Ad  operationem  attento  manife- 
Hum  eft ,  tum  ex  aggregato ,  tum  ex 
aggregandis  abjici  omnia  multipla  fe- 
ptupli ,  e.gr.  in  noftro  cafu  millenario- 
rum ,  centenariorum ,  decadum ,  uni- 
tatum.  Jam  cum  aggregatum  fitag- 
gregandis  xquale  (  $.6 1 ) ,  omnia  quo- 
que  ifta  multipla  jun&im  fumta  utro- 
bique  arqualia  effe  debent  ( §.  8 6. 8  7  ) . 
Cum  adeoab  sequaltbus  aequalia  aufe- 
rantur;  refidua  omnino  aequalia  fint 
necefle  eft  ( §.  51).  Quare  fi  contin- 
gat ,  insequalia  refidua  fieri  j  id  indicio 
erir,  fiexamenriteinftitutum,  erro- 
rem  in  operatione  admiffum  fuhTe. 
j^r*.  d. 

A  t  1  t  e  r: 

1 .  ColHgantur  figillatim  in  unam  fum- 
mam  fingul*  feries  verticales ,  ex 
quibu*  conftant  numeri  fumman- 
di ,  initio  fa&o  a  finiftra  &  prosre- 
diendoverfusdextram,  &quidem 
defcendendo($.  96). 

2.  Summx  partiales  fubtrahantur  a 


notis  fummae ,  quae  fingulisferiebus 

refpondent  (  §.  10}  )  . 

Quodfi  in  loco  dextimo,  qui  eft  uni- 

tatum,  rclinquatur  cyphra ,  additio 

ritepera&a. 
E.  «.  Sit  exemplutn  additioni» 
ABCD 

J  S  79 
846* 

5  5  7  * 


I  74»  7 
1  a  1  o 

Colleclii  in  unam  fummam  noti»  in  fcrfe  A  ,  1« 
fubducatur  ex  17  &  refidua  t  fcribatur  fub  7  .  Si. 
rniltter  fuinma  notarum  in  ferie  B  tx  auferatur 
ex  14  1  refiduo  i  fub  4  fcripto .  Summa  notarum 
in  ferie  C  to  totlatur  ex  »1  &  refidua  t  ponatur 
fub  1  .Denique  fi  fumma  feriei  D  17  ex  17  fubtra- 
hatur,  relinquitur  o:  quod  indicio  eft,  numc- 
rum  1 74 1 7  «fle  fummam  qasfitam . 

Demonstratio. 
Exoperatione  patet,  a  millenariis 
fumroa?  fubtrahi  omnes  millenarios 
fummandorum,&  a  centenariis,  deca- 
dibus ,  unitatibus  fummac  omnes  cen- 
tenarios,  decades,  unitates  lumman- 
dorum.  Quodfi  ergo  operatione  ab- 
foluta  nihUrelinquitur,  fumma  tot 
praccife  millenarios ,  centenarios,  de- 
cades,unitatescontinet,  quotnume- 
ri  fummandi  fimul  fumti  continent, 
atqueadeo  fumma  numeris  fumman- 
dis  fimul  fumtis  acqualis  eft($.  87), 
confequenter  additio  rite  pera&a 

a  61). 

ScHOLION. 
IOl.  Examtn frimntn  adlmc  froctdert,fi  ltc«  ftfttnM» 
rii  numtrut  tliut  fummntur  ,  iff*  demtnftrath  infmutt . 
Stltnt  ttUm  exuninit  itto  additionem  ittmrt ,  ftd  di- 
vtrf*  rasiont,  it*  nt  un*  vht  sfitndtnd»  >  tditr*  vtn 
dtfetnitnd»  fummnti»  ftrfieUtnr  t  f*Bo  txmtninutr** 
qut  tftttuitnt  initi»  4  dtxitrn  &■  frtgttditnd»  vcrfu* 

Problema  7- 
109.  Abacum  Pytbagoricumy  boceft  , 
Tabulam  conftruerey  in  qua  facla  exfin- 
gulis  digitisin  ftngulos  reprafentantur . 

R  t- 
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Resolutio. 
1.  Latcraquadratialicujus  fingulain 
novem  partes  atquales  dividantur 
&  per  lineas  ipfis  parallelas  in  areo- 
lasquadratas  areaejusrefolvatur . 
4.  In  lerie  horizontali  fumma  &  late- 
rali  finiftima  fcribantur  novem  no- 
tae  numerica; ,  feu  finguli  digiti . 
Addantur  z  &  2 ;  aggregatum  4 
fcribatur  infra  2.  Addantur  porro 
1  &  4;  aggregatum  6  collocetur  fub 
4 .  Addantur  2  &  6  ;aggregatum  8 
ponaturfub6,  &itaporro. 
,  Quodfi  h£ec  additio  per  reliquos  di- 
gitos  eadem  lege   continuetur  , 
Abacus  Pythagoricusconftruetur. 

Sjj£  

|     ABACUS  PYTHAGORICUS.  I 


I 

i 

3 

4 

5 

6 

7 

8 

9 

2 

4 

6 

8 

10 

IZ 

14 

16 

18 

3 

6 

9 

12 

T5 

18 

21 

24 

*7 

4 

8 

16 

20 

24 

28 

3* 

36 

5 

IO 

15 

20 

»5 

30 

35 

40 

45 

6 

n 

18 

14 

30 

36 

41 

48 

54 

7 

J4 

it 

z8 

35 

4* 

49 

56 

63 

8 

16 

24 

3i 

40 

48 

56 

64 

71 

9 

18 

*7 

36 

45 

54 

63 

71 

81 

«CHOLION. 

1 10.  jtbttum  "Pythagtrkum  mtmtri*  nutnisrt  ttnt- 
iur  multlfliwitntm  «  divifitntm  txftditt  tbfelutu- 
rui .  i^tamiiu  vtrt  mtmeritt  infixut  nm  tfi  ,  *d nutnui 
t$t  dtbn,  «uttitt  muitiflicei  tut  dividit. 

Prob.lema  8. 
iii.  Numerum  quendam  datumper 
fdium  datum  multiplicare . 

Resolutio. 

1.  Multiplicator  fcribatur  fubmulti- 
plicando,  utinadditione($.96). 

2.  Ducatur  fub  iis  linea  re&a . 


191380 
115428 


.  Infrahanc  ex  abaco  Pythagorico 
fcribantur  fingula  producta  ex  fin- 
gulis  multiplicandi  notis  in  unitates 
multiplicatoris ,  fimihter  ex  illis  io 
reliquas  hujus  notas ,  ea  quidem  le- 
ge,  ut  decadcscujuslibetprodu&i 
annumerentur  produ<£to  proxime 
finifteriori ,  &  productum  ex  mul- 
tiplicando  indecades  multiplicato- 
ris  in  loco  decadum ,  productum  ex 
multiplicando  in  centenarios  mul- 
tiplicatoris  in  loco  centenariorum 
&c.  fcribere  incipiamus . 
.  Produ<5tapartialiaaddantur(£.96). 
Dico  aggregatum  eflefaclumqux- 
fitum . 

E.  gr.  Siot  faflores  3S476  8c  j  j .  Multiplicato- 
8  -  re  fub  multiplicando  fcripto  ,  duc  $ 
3  47  ia6,  cumquefaclumviabaci  Pytha- 
gorici  fit  30  >  fcribe  o  fub  5  &  3  deca- 
des  annumera  faclo  »5  107,  quod 
eft  35.  Additis  itaque  jadjj,  pro- 
deunt  38  •  Pone  8  juxta  o  verfus  fini- 
'34  00  ftram  &  fa&o  ex  5  in  4,  nempe  »0  , 
adde  3 ,  ut  prodeant  13  (  fcilicet  centenarii  )  . 
Scribe  itaque  j  in  loco  centenarioram  &  1  tnille- 
narios  annumera  fatto  4o  ex  ;  in  8,  ut  habeacur 
fumma  4»  millenariorum  .  Scribe  1  in  loco  mil- 
lenariorum;  4  rerodecadcs  miltenariorum  adde 
faclo  15 ex- f  in  3,  &  fummam  19  in  loco  conve- 
niente  repone  .  Ita  habctur  facluin  cx  multipli- 
cando  in  dexteram  roulciplicantis  nocam  •  Quodtl 
eademratione  quzratur  facluinex  multiplican- 
do  in  finiftram  multiplicatoris  notam  30  &  pro- 
ducla  partialia  addantur;  prodibit  tandem  fa- 
dam  ex  3  5  in  38476 ,  oempe  1 346660. 

Demonstratio. 
Vi  operationis  &  abaci  Pythago- 
rici  primjus  numerus  intra  lineas  fcri- 
ptus  fingulas  multiplicandi  notas,  hoc 
eft,  fingulas  ejufdem  partes($.  50), 
adeoquemultiplicandum  ipfum(j.9) , 
toties  continet,  quotiesprimamulti- 
plicatoris  nota  unitatem .  Eodemmo- 
do  patet ,  quod  numerus  fecundus  in- 
tra  lineas  fcriptus  multiplicandum  to- 
ties  contineat,  quoties  nota  fecunda 

multi- 
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multiplicantis  unitatem  &c.  Scd  cum 
numeri  intralineas  lcripti  adduntur, 
fumma  iildem  aequalis  eft($.6 1),  adeo- 
que  multiplicandum  toties  continet, 
quotiesfingulac  multiplicatoris  notae, 
hoceft,  partes($.  50))  confcqucntcr 
totus  muItiplicator($.  9)unitatem  con- 
tinet.  Eft  igiturfa&umex  multipli- 
cando  in  multiplicantem($.66) .  Qf.d. 

ScHOLION. 
III.  Si {*8n>bmi  cyphrx  *dhxrtant ,  prtdndt  in- 
vtnt»  ttdtm  dajnngnnmr  ,  ut  €*  ftqncntibui  txtm- 
fiii  mtniftftum  . 

3578  47«o 
30 


J07340  jjioooo 

Problema  9- 
113.  Lamellas  Neperianas parare  , 
quarum  ope  multiplicationem  ac  divifio- 
nem  facilius  abfolvere  licet ,  quamper 
Abacum  Pytbagoricum . 

Resolutio- 


1 .  Ex  orichalco,  Iigno,  aut  charta  com- 
pafta  parentur  lamellas  oblongae  in 
novem  quadratula  diviia: ,  quas  per 
diagonales  denuoin  duo  tnangula 
jfingularefolvantur. 

2.  InTillis  quadratulis  ea  lege  fcriba- 
tur  tabula  Pythagorica ,  ut  notas  fo- 
litarias  autdextra:  triangulumdex- 
trum,notasautem  finiftrsefiniftrum 
cedat.  Sicfatlum  efl}  quod  petebatur. 


ScHOL  ION. 

1 t 4.  H*i  UmtlUi  fnb  iniiinm  fttnli  fnftrUrh  intf 
nit  Joanocs  NcperUJ»  B*ra  Mtrchifitnii  ,  Scttni ,  «*• 
ftcnlUri  libtlto  dtferiffit,  tni  Rhabdologias  mmtn 
imfofnit . 

PrOBLEMA  10. 

115.  Multtplicare  numerum  datum 
per  datumalmm  lamellarum  Ncperia- 
narumope. 

Resolutio. 

1 .  Lamellas  ita  difpo- 
ne ,  ut  in  fronte  ex- 
hibeant  multiplt- 
candum . 

2.  Eis  ad  finiftram 
junge  lamellam  uni- 
tatum. 

j.In  hac  quaeredexti- 
mam  multiplicato- 
risnotam,& 

4.  Ipfi  refpondentes 
numeros  in  quadratulis  reliquarum 
lamellarum  ita  exfcribe  ,  ut  in 
unam  fummam  colligantur  numeri 
in  codem  rhombo  obvii . 

5.  Eodcm  modoexfcribe  numeros  re- 
liquis  multiplicatoris  notis  refpon- 
dentes  &  deccntcr  infra  faclores 
( §.  1 1 1  )  fcribe . 

6.  Tandem,ut  ante  ($.  1  r  1),  facla  hxc 
partialia  in  unam  fummam  collige  . 
Sicf.e.q.p. 

E.  gr.  Sit  multiplicandus  5978,  multiplicator 
9J7J  ex  triangulo  dextimo.quod  dextimx  mul- 
tiplicatoris  notat7  refpondet ,  exfcribe 
6  Sc  pone  mfra  lineam  .  Mox  in  rhombo  597 
vcrfus  finiftram  proximc  fequente  9&  °*7 
5  adde  Sc  fummx  14  notam  dexcram  41846 
fcribe  juxta6,  fed  t  connumera  jSifio  17934 
rhombo  ulteriore  obviis  .  Aggrcgatom  $3*01 
8  jungoam  invemis  4«-  Similucr  in  - 
rhombo  ultimo  adde  6  &  5.  Summat  *00,>8W 
1 1  notam  dextram  1  poue ,  ut  ante » infra  lineam ; 
finiilram  vero  itidem  t  adde  notat  3  >n  finiftro 
triangulo  depreheofz.  Summam^/i  iS.»6afini- 
ftrisjungas;  habebis  fadumcx  7  «0  5978-  Eudera 


Digitized  by  Google 


De  Specicbtts  ArithmeticA  in  Numeris  Integris.  $  i 


wodoreperies  fafla  ex  5078  in  reltquas  multipli- 
catoris  notas  j  &  9. 

Problema  11. 
116.  Numerum  qucmlibet per  alium 
auemcunque  fme  abaci  Pytbagprici  fub* 
fidio  multiplicare . 

Resoxutio. 

Omne  artificium  hucredit,  utex 
fimplo ,  duplo  &  decuplo  per  addit  io- 
nem ,  fubtractionem  &  mediationem 
fingulamultipla  inveniantur.  Nimi- 
rumnumerus  quilibet  fibimetipfi  ad- 
ditus  producit  fui  duplum .  Addatur 
huic  fimplum ,  fumma  eft  numeri  da- 
titriplum.  Duplum  addatur fibimet- 
ipfi,  aggregatumeftnumeridati^rf- 
Jruplum .  Medietur  decuplum ,  hoc 
eft ,  ipfe  numerus  datus  cy  phra  auclus 
(  §.1 1 2 ) ,  prodibit  quintuplum .  Quin- 
tuplo  addatur  fimplum  vel  duplum , 
habebitur  fextuplum  vel  feptuplum.  Ex 
decuplo  fubtrahatur  duplum  vel  fim- 
plum ,  refiduum  erit  ocluplum  velnon- 
cuplum .  Sine  abaci  itaque  Py thagori- 
ci  fubfidio  multiplicaturo  familiaris 
fit  fequens  ajofo  Ludolffo,  in  Acade- 
mia  Erfordienfi  nuper  Mathematum 
Profeflbre ,  in  Arithmeticamprimum 
introducla 

N  o  M  e  N  C 

i.Simplum. 
a.DupIum. 


7.Septuplum. 


3.  Triplura. 

4.  QuadrupIum. 

5.  Qulntuplum . 

6.  Sextuplum. 


L  A  T  U  R  A. 

i.Simplum. 

1  -f-  1  Simplum  & 
fimplum . 

2  -f  r  Duplum  & 
fimplum . 

2+2  Dupliduplum. 
^DecupIi  dimi- 

dium . 
^+i  Decupli  di- 

midium  &  fim- 

ph 


8.0duplum. 
9.  Noncuplum. 


-^+2  Decupli  di. 


midium  &  du- 
plum . 
10 — 2  Decuplum 

fine  duplo . 
10 — 1  Decuplum 
fine  fimplo . 

E.  gr.  3894. 


Simplum 

Duplum    1  Triplum 

J»J4 

3«94 

3894 
7788 

7788 

H681 

Quadruplum 

Quinruplum 

Seituplum 

7788 
7788 

38940 

3894 
I9470 

M57« 

19470 
Oituplum 

13  ?f>4 

Scpruplum 

NoncupSum 

7788 
19470 

389-4.0 

389.4.0 

7788 

389  4 

1715  8^ 

3HJ» 

3J046 

Si  multiplicator  cx  pluribus  notis 
conftet ,  infra  lineam  fcribatur  multi- 
plicandi  duplum  &  decupli  dimi- 
dium ,  ut  beneficio  Nomenctatur*  ex- 
inde  multipla  ejus  erui  pofiint ,  quae 
defidcrantur.  Subdu&a  igitur  altera 
linea  fcribantur  more  conluetoftf.i  1 1) 
multiplicandi  multipla . 

0  E.  gr.  Sit  multiplicans  «874, 

tU  %    «nultipiicandus  A  37896.  tnfra  li- 
<6*74;     neam  (cribatur  B  ipfius  A  duplum 
75791  B  &  P°rro  c  decupli  ipfius  A  dimi- 
189480 C  dium.  Repericsergo  i°.  Dipfius  A 

 —  qoadruplumfumendo  dupluin  ip- 

151584D  fias  B;i°.  E  feptuplum  ipfiui  A  ad- 
16517*  E     dendo  B  8c  d  j  °.F  otfuplum  ipfius 
303.68  F      A  ,  vel  addendo  C>  B  &  A  ,  vel  B 
1173760       fubducendo a decuplo ipfius  A  , hoc 
160497104     c^  cxAcyphra  au£to;4°.denique  G 
fextuplum  ipfius  A,adiiendoC&  A, 

Si  multiplicator  ex  pluribus  notis 
conftet,  firpius  ex  producVis  jam  in- 
ventis  per  additionem  vel  fubtract.io- 
nem  inveniri  polTunt,  quseadhucde- 
fiderantur  ,  nec  tum  Nomenclatur* 

pro- 
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propofit*  ftri&e  inhzrendiim ,  itaut 
nonopus fit infra  lineam dcmum fcn 
bi  duplum  multiplicandi  &  decuph 
cjufdem  dimidium . 

E.gr.  fit  uraltipltcans  74  J  • 


T4J) 


*9V6U*£\  Faftum  racillttne  invenjctur , 


358306191«  ' 


1    1-atTUin  ja*.iii'«'«   > 

f  ft  multiplicando  1'obfcrioatur 
J  '°.duplnm  -  »°.  dunli  du- 


dupli 


plura,  }°.fumma  ex  fimplo, 
-     duplo  8c  dupli  duplo  ,  &  tria 
«5JJJ7S31*6      b*c  multipla  multiplicando 

addantur .  ,  ,-  , 

Similiter  fi  muttiplicans  fucrit  #9  K  fob  mnl- 
tiplic&ndo  fcnbitnr  decu- 
pium  fine  fimplo ,  quod 
's.0.6.1  S89.5.1»  eft  noncuplom .  Ex  eo  fi 
7.1.6 6.x.s  a  8.5  6    denuo  aurcratur  fimplun, 
61791  (8374       relinquetur   oituplum  . 

Quodti&abhoc  fimpluni 


78?) 


706  7  58  965  »98  fubducas  • 
feptuplum . 

PROBtEMA  m. 

117.  Kumerum  datum  fer  alium  mh 

norem  dividere . 

Resolutio. 
Cafus  1.  Si  divifor  unica  fuerii  nota . 

1.  Scribatur  is  fub  nota  dividcndi  fi« 
niftima,  aut,  fi  ea  minor  fuerit, 
fub  proxime  iequente ,  ac  ope  abaci 
Pytbagorici  inveftige:ur,  quoties 
innota  ve!  notisfuprafcriptisconti- 
neatur.  Numerus,  qui  hoc  indi- 
cat ,  ponatur  dexteram  verfus  poft 
lunulam  locoquoti. 

2.  Quotus  ducatur  in  diviforem  & 
produ&um  exnota  vel  notis  fupra- 
fcriptis  dividendi  fubtrahatur,  & 
his  deletis ,  fi  quod  fvterit  refiduum, 
fuprafcribatur. 

3.  Divifor  ad  notam  fubfequentem 
verfusdexteram  promoveatur,  & 
ope  abaci  Pytbagorict  denuo  inve- 
ftigetur,  quoties  isin  notisfupra- 
fcriptis  contineatur .  Reliqua  per- 
aeanturutante. 

4.  Quodfi  harc  operatio  per  fingulas 


tur 


dividendi  notas  continuetur ,  quo. 
tus  invenietur .  X*//- 

E.gr.  Srtdivtdendus7856  ,  divifor  j.  Ponatl- 
j  ?ub  7  &  per  aUcum  Pythigericwn  innotefcit , 
j  in  7  bis  contineri .  Scribantur 


ergo  1  pcft  Iunulam  loco  quoti  & 
lxil%r  fac^um ex  »  in  3  ,  hoceft, 


6fur> 

trahatorex  7  lineola  tranfverfa 
delcndis ,  refidua  unitas  fuprafcribatur .  Promo- 
veatnr  divifor  j  fubl,  comque  vi  abui  Pyth*. 
•triti  1  tn  I  8  fexics  contineatur,  fcribantur  6  loco 
quoti  6c  fa&utn  18  e«  3  tn  6  er.  t8  fobducatur: 
quo  incafunihilrclinquitur.  Quodfi  eadem  ra- 
tione  pergatur  ,  quotus  tandem  integer  prodie 
»6x8  &  binarios  1  remanet :  id  quod  indicio  eft  , 
onmerum  propofitum  tntrespartci  aequalesexa- 
Aedividiaon  poffe . 

Demonstratio. 

Ex  ipla  operatione  liquet,  nume- 
rum  inventum  indicare ,  quoties  divi- 
for  inmillenariis,  centenariis,  deca- 
dibus ,  unitatibus  dividendi ,  hoc  eft  , 
in  fingulis  ejus  partibus  ( §.  50 ) ,  adeo- 
que  in  toto  di videndo  ( §.  9 )  continea- 
tur  ,confequenter  unitatem  toties  con- 
tinet ,  quoties  dividendus  diviforem . 
Eftigiturquotus($.  69).  Qj.d. 

Cafusll.  Si  divifor  cx  notis  piuru 
bus  conftet , 

1.  Siniftima  ejus  nota  fcribarur  fub 
nota  finiftima  dividendi ,  &  reliqux 
dexteriores  fub  proxime  fequenti- 
bus  verfus  dcxteram . 

*.  Ope  abaci  Pytbagorici  inveftige- 
tur ,  quoties  prima  di viforis  nota  in 
prima  dividendi  contineatur . 

I.  Numerus  inventus  ducaturin  di- 
viforem  integrum  &  dilpiciatur  , 
utrum  faclum  ex  numeris  fupra- 
fcriptis  fubtrahi  poflit ,  nec  ne . 

4.  Si  fubtradiofieriqueat,  fcribatur 
is  loco  quoti  poftlunulam  &fub- 
traclio  a£tu  peragatur .  Numeri  , 
ex  quibus  fubtractio  fit ,  lineola 
tranfverfa  dcleantur ,  &  qui  refidui 
fuerint,  fuprafcribantur .  Quodft 

vero 
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irerofubtractionon  fuccedat;  loco 
quoti  fumaturnumerusunitatevel 
aliquot  unitatibus  minor ,  donec  fa- 
clum  exeoindiviforemad  notasdi- 
videndi  quam  proxime  accedat  & 
ex  iis  auferri  queat . 
5.  Divifor  loco  uno  verfus  dexteram 
promoveatur  &  reliqua  ut  ante  per- 
agantur. 

Haecoperatio  continuetur,  donec 
divifor  ulterius  promoveri  nequeat. 
Sicf.e.q.p. 

E.  gr.  Sit  dividendus  7$5«»  divifor  j*.  Scri- 
Uantur  1»  fob73  &  inquiratur,  quotiei  3  ">  .7 
contineantur  .  Cum  itaque  bu 

>|  in  eo  contineantur  t  ducantur  » 

'jtfj  in  j»  & ,  quia  faAum  «4  «  78 

siXjtltxvi-.k  fabtrahi poteft , x fcnbantur poft 
j-JXMK  innulam  &,fubtra&ione  peracla 

X X  refiduifque  14  fuprafcriptis ,  di- 

vifor  loco  uno  promoveatur  . 
Qno  facto  invcftigetur ,  quotiei  j  in  14  conti- 
neantur  &fa&um  «4  in  3»  ,  hoc  cft  118  ,  fub- 
ducatur  ex  145,  refiduo  17  fuprafcnpto  &  4»i 
loco  quoti  pott  lunulam  repofitis.  Promovcatur 
divifor  denuo  locouno&  quarratur,  quoti«s  j  in 
17  contiatantur.  Numcru$y»qui  hoc  indicat , 
juneatur  quoto  jam  invento,  &  factum  cx  eo  in 
divifoxem  j»,  nempe  160  fubtrahatur  ex  176, 
j-efiduo  16  utaate  fuprafcripto .  Dico  numerum 
inventutn  »45^f  effequotum  qustfitum. 

Si  divifor  ex  pluribus  prxfertim 
conftet  notis,  prxftat  multiplaquoti 
iubtrahenda  fut>  notis  dividendi ,  ex 

3uibus  fubtracYio  fieridebet,  imme- 
iate  fcribi ,  &  fub  fubtrahendo  re- 
fiduum,  cui  continuandx  divifionis 
gratia  jungitur  nota  dividendi  fe- 
quens ,  donec  nulla  fuperfuerit ,  adeo- 
que  divifio  abfoluta . 

£.  gr.  Sit  dividcndu»  385797  »  divifor  8672  , 
quem  tibi  fub  loco  quoti  notabu  . 
385797/44    Jamcum8  in  }8quatcr  continea- 
fcribedivifori$867»quadru- 
?4         8071  plurn  fub  notiidividendi  38,79  , 
389 1 7  &  refiduum  389 1  fub  codem  ,  jun- 

34688  tfa  eidem  nota  fcqucnte  7  ,  ut  di- 

  vifiocontinuari  poflit .  Quoniam 

4119  itaquc  divifor  in  notij  38917  de- 

Wolft  Oper.Matb.Tom.I. 


nuo  quater  continetur ,  quadruplum  diviforis  uc 
ante  fub  iifdem  ponitur& ex  ipfisaufertur .  £ric 
447rfTquotus. 

Demonstratio. 

Eademfereeft  demonftratio,  quas 
in  cafu  primo  ,  hoc  unice  notato  , 
quod,cumex  abaco  Pytbagorico con- 
ftarenequeat,  quoties  divifor  integer 
innotis  dividendi  fuprafcriptis  conti- 
neatur ,  interea  fupponatur ,  toties  il- 
lum  in  his  contineri ,  quoties  finiftima 
diviforis  nota  continetur  in  finiftima 
aut  duabus  finiftimis  dividendi  notis . 
Licetenim  ha:c  fuppofitio  fubindc 
fcllat ,  in  errorem  tamen  inducere  ne- 
quit,  quia  cxamen  mox  inftituitur, 
cum  faclum  ex  divifore  in  quotum, 
juxta  eaminventum ,  cum  dividcndo 
comparatur,  &  pfeudoquotus  unita- 
tetamdiu  minuitur,  donec  m  ventm 
abeat. 

Scholion; 

118.  Eqnidtm  h*tmtthtdH,t*dhf*vidtt»r,q»td 
r*r*vtrH,anotH,  frim*  jlttimvht  ftrttm  tlU^tnr- 
btimvtrt  txftritntU  comfnlitnr  ,txsmtn  ,  quod  InfH- 
tutnJum  ,  mfutitnum  ttltriuti  f*rttt  ,n  txtrtttutt  . 

Problema  IJ. 
n  9.  DivifionemperlamellasNepe* 
rianas  abfolvere . 

RESOLfjTIO. 

i.Lamellasitadifpo- 

nc,  utinfrontere- 

ferantdiviforem . 
i.  Eis  ad  finiftram 

jungelamellam  u- 

nitatum . 
3.  Sub  divifore  de- 

fcende,  donec  oc- 

currantnotacdivi-  I8ll^j[2?j 

dendi  ,  in  quibus 

quoties  continea- 

tur ,  difquiritur  ,aut  numerus  ipfis 
E  P*0" 
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Sroxime  minor  ex 
ividcndo  fubtra- 
hendus . 

4.  Numerus  in  lamel- 
la  unitatum  re- 
fpondens  fcribatur 
locoquoti. 

5.  Quodfi  eadcmra- 
tione  partes  quoti 
reliquas  inveftiges , 
divifio  tota  ablolvetur . 

E.gr.Sitdividendus  j6oij8<$,divifor  5978.  Quo- 
niam  quscritur  ,  quotics  m  56015  comincantur 
5978;  fub  diviforc  dcfccndcndo  i;i 
infima  fcric  rcpcritur  numerus  J°-o  1386(937 
5380»  quam  proxime  ad  56013  5  3  8  0  »  •  • 
accedtns,quorum  ille  cx  hocfub-  ~ 
trahitur  Si  ia  lamella  unitatum 
rcfpondens  9  locoquoti  fcribitur. 
Rcfiduo  »»u  iungitur  nota  divi- 
dendi  fequens  8  ,  cumque  ut  ante 
jrer  lamellas  repcriatcr  huic  con- 
vcnire  quam  proxime  numcrus 
17934  > ' r f"  'n  lamella  unitatum  rcfpcndcns  3  fcri- 
batur  locoquoti.cV  fubtracliout  ante  peragatur  . 
Eodcm  modopars  tcrtiaqucti  7  rcpcritur. 

PrOBLEMA  14. 

120.  Sir.e  abaci  Pytbagorici  fubft- 
dio  numerum  datum  dividcre  fer  alium 
datum . 

ReSOLUtio. 

1.  Dividendo  addexteram  more  con- 
fucto  jiingatur  lunula ,  &  infra  lo- 
cumquoti  ducatur  lincarecla. 

2.  Infra  hanc  lineam  icribatur  divi- 
for,  ejus  duplum  &  dccupli  dimi- 
dium  fivequintuplum :  quibusnu- 
meris  a  dextris  i ,  2  &  5  adfcribi 
oportet.  Inde  nimirum  quodcun- 
que  diviforis  multiplum  (§.  n6  ) 
elicitur. 

J.  Tot  dividendi  nota?,  quotdivifor 
habuerit,  comparenturcum  hiijus 
multiplis  modoinvcntis:  ita  cnim 
quotus  innotefcet. 


5 


35° 

1751 

r 

357 

350 

» 

3*° 

«75  1 

Is  more  folito  poft  lunulam  fcriba- 
tur,  ipfi  vero  refpondens  multi- 
plum  diviforis  fub  notis  dividendi , 
quas  modo  diximus,  atque  exhis 
fubducatur. 

Refiduo  adjungaturnotadividen- 
di  proxime  fequens :  rcliqua  ut  an- 
te  peragantur . 

Quodfi  ha?c  operatio  continuetur, 
fine  abaci  Pytbagorici  fubfidio  quotus 
cruetur.  jQ-//- 

E.  gr.  Sit  dividcndus  18571461»  ,  divifor  175  • 
Scribantur  numeridati  cum  divifons  multrplis, 
ot  hic  fa&um  efle  appi- 
3857x4613  (»104140  ret.  Cummultiplisdivi- 
foris compara  385,  &  quo. 
niam  illius  duplum  350 
quam  proxime  convcnit , 
fcribe  »  locoquoti  &  350 
7*4  fubduc  ex  385  .  Refiduo 

700  jj  junge  notam  dividendi 

provmc  fcqucntem  7  &£ 
357  denuo  compara  cum 
d  iv  i  for  is  ro  u  1 1  ipl  is .  Q  uo- 
niam  vero  denuo  duplum 
350  qusm  proximeacce- 
dit ,  idem  ex  357  fubtra- 
he  Se  quoti  loco  rurlus 
fcribe  »  .  Rcfiduo  7  jungenotam  lubfcquentcm  1 . 
Quiadividcndus7»cftdivifore  175  minor,quotus 
erito.Junge  nuroero  7»notamdividendi  4>&  cum 
714  imcrduplom  350  atque  qnintuplum  875  ca. 
dant,  ijfifque  dopli  duplum  ,  hoc  cft  quadru- 
plom  d:viforis  700  quam  proxime  comcniat  , 
quotus  crit  hoc  in  cafu  4.Quodfi  hac  rationc  opcra- 
tionem  continuare  libuerit ,  rcperictur  quotus  in- 
teger  »204140 &  rcliduum  crit  nj. 

ScHOLlON. 
l»l.  ffttc  dividendi mttLodnt  &  meditandi  diffcul- 
taiem  &  errandi  faciiitatem  »*»'//»,  cni  tbr.exiai  e tl al- 
ter*  in  frdlemate  iuodetimo  txf*fita  .  S^namvit  igitur 
eam  ftrio  commtndem  ,  utlim  tamen  t>t  alacuiVuha- 
gcricut  fiorfnirtjiciaiur,  rjnoniam  fithindtcafuj  ucur- 
runt  ,  in  quibut  ecdem  minut  commode  caremut .  T ra- 
ilionum  rtduilh  ad  minortt  ttrminot  inttr  aiia  ajitr- 
titm  i.iftrum  ccnfitmabit . 

Problema  ij. 
122.  Examinare  multiplicationem . 

Resolutio. 
Dividaturfaclum  per  multiplican- 
dum,  quotus  erit  multiplicans ;  aut 

lactum 
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fc&um  di  vidatur  per  multiplicantem, 
quotus  eritmultiplicandus,  fi  multi- 
plicatio  rite  fucrit  pcra&a . 

_        ...  ,        E-  gr.Si  mu.tiplicandus 
3«47« V,  3/4      5 0(35  38*'6'  «nultiplicator  ,j; 
/"?*tl'       faaumeft  tt4*«6o(f.iii). 
1  9  »  j  8  o     Si  vcro  1346660  per  38476 
19,380     dividas,quotu$cft  33  . 

000000 

A  L  l  T  E  R  . 

t.  Abjiciatur  ex  multiplicando  857 
novenarius,  quoties  beri  poteft . 

».  Refiduum  z  ducatur  in  multiplica- 
torem  4 ,  fi  novenario  minor  fuerit , 
&ex  faclio,  ubi  novenarium  fupe- 
raverit,  abjiciatur  itidem  novena- 
rius,  quoties  fieri  poteft,  notctur- 
que  refiduum . 

3.  Ex  fe&o  34 18  exterminetur etiam 
novenarius,  quotics  datur. 

Quodfi  rcfiduum  8  idem  fuerit  cum 
facfro  anteriore -  aut  ejus  refiduo ;  ope- 
ratiorite  peracla . 

4.  Si  multiplicator  fuerit  novenario 
major ,  refiduum  in  multiplicando 
ducatur  non  in  ipfum  multiplicato- 
rem,  fed  in  id,  quod  abjc&is  no- 
venariis  relinquitur . 

E.  gr.  Si  multipltcandus  8.7  >  muUi- 

**7  plicator  6j  >  fa&urn  crirjj70j.  Abjc&is 

 6_*  novcnariis  ,  in  faclo  relinquitur  4 ,  in 

4105  multiplicando» ,  io  multiplicatore  itidem 

« 141  i  quorum  refiduorum  fa&om  cum  fit  4  , 

  id  indicio  eft  multiplicationem  rite  fui-fe 

*J7«S  pera&am. 

Demonstratio.  t 
Cum  multiplicatio  fit  iterataejuf- 
dem  numeri  additio  (  $.  67),  &  fa- 
sfhim  quidem  fumma.,  multiplican- 
dus  toties  iteratus ,  quot  multiplicator 
unitates  habet,  numeris  aggregandis 
refpondeat  (  $.  61.  66);  ex  fa&o  & 
multiplicando  iterato  abjiciendus  eft 
novenarius,quoties  ficri  potcftf$.i°0- 


Quoniam  itaque  novenario  ex  multi- 
plicando  abjeclo ,  quoties  datur ,  refi- 
duumtoties  relinquitur,  quotmulti- 
plicator  unitates  habet;  evidens  eft, 
iftud  in  multiplicatoremduci,  atque 
ex  fac~to  novcnarium  denuo  extermi- 
naridebere,  quotics  licet,  uthabea- 
tur  refiduum  numeris  aggregandis  re- 
fpondens.  Quodcrat  unum . 

Quoniam  vcroperindeeft,  fivere- 
fiduum  in  multiplicatorem ,  five  mul- 
tiplicator  in  refiduum  ducatur,  quem- 
admodum  inferius  (  §.  107  )  indepen- 
dcntcr  ab  his  dcmonftrabitur ;  per  pri- 
mum  patet ,  ctiam  ex  multiplicato- 
re ,  fi  novenario  ma jor  fuerit ,  novena- 
rium  totiesexterminaridebere,  quo- 
ties  fieri  potcft,  &  refiduum  hoc  du- 
cendum  efieinrefiduumex  multipii- 
cando,  ut  habcatur  refiduumnume- 
ris  aggregandis  refpondens .  Quod crat 
altcrum . 

SCHOLION. 
113.  Vimm/lrttiio  nntjortm  tvidtntUm  nmeifcintr  ~t 
ubittd  txtmplmm  afftkatnr :  id  qiadttUm  dt  yMtcnn- 
ijh*  ali*  inttlligtndum . 

PROBLEMA  1«. 

1Z4.  Examinarc  divifioncm . 
Rbsolutio. 

1.  Quotusducaturindiviforem,  aut 
divifor  inquotum. 

2.  Facioaddatur,  fi  quod  a  divifione 
fuerit  refiduum . 

Quodfi  hac  ratione  prodeat  dividen- 
dus ,  divifio  legitime  pcrada  ($.212). 

E.  gr.  Si  7«J6  dividas  per  3*  ,  quotus 
fiduum  16.  Duc  145  «n  J>  & 


»45 

3* 

490 
7JS_ 

7840 
16 

783« 


eft  »4j  »  refiduum  t6.  Duc  »45  V 
fa£lo784oadde  16,  habebis  dividendu.11 
78*6.  Conftat  igitur  dtvi.ionem  lcgitime 
fttilfe  peraftaaQ. 


£  > 


ALI- 
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AlITER. 

Cum  vi  examinis  prioris  dividen- 
dus  fit  fa&um  ex  divifore  in  quotum ; 
examen  quoque  inftituetur ,  abjicien- 
doexdividendo ,  itidemqueex  divifo- 
re&quoto  novcnarium,  quotiesda- 
tur,  atque  refiduummdivhoremul- 
tiplicando  per  rcfiduum  in  quoto,& 
fa&o ,  quod  inde  emergit ,  addendo  re- 
liduumex  divifione(|.  112). 

E.  gr.  In  exemplo  aotecedente  cxtcrrainaco  in 
dividcndo  7856  novenario,  relinquicur  8  .  Idem 
fi  tentetur  indivifore  31  Sc  quoto  i<j>  ibi  j»  hic  x 
refiduum  erit .  Quodfi  ulterius  faclo  10  ex  5  in  1 
sddacurrefiduum  ex  divifionei* ,  &  exaggrega- 
to»6tentetur  morc  communi  abje&io  novcnarii  > 
inbebitur  ut  in  dividcndo  reuduum  8  . 

Scholion  Generalb; 

1»$.  Sufertfl ut  vidtamut ,  iuxt*  quafnam  rtguttt 
vnttlltfiut  in  hafftnut  txfofitit  oftrationibnt  ariihmt. 
tkii  dirigatur.  Mtditnturi  rtguUt  duflkii  gtntrit  of- 
ftndemu,  ,  quarum  *li*  imaginttitmtm ,  *ti*  inttllf 
Qum  purum  dirigunt .  Vrkrtt  in  nnmtnrmm  fcrifiit- 
ttt ,  tinttrum  ac  iunmU  dmftu  ,  nottrum  in  divifiont* 
fubirafiimt  fertfl*  dtitthnt  &c,  tontintntur .  Scri' 
•ftio  numtrornm  v*ri*i fmfftdii*t  rtgml*t  ,  quibui  vi- 
trtt  imJgin.n i  ,.•:! ,  txttndumur  .  T^umtrti  tnim  quofvit  , 
mn*ntmmvit  magnot  &  un*  variit ,  mtnti  frttftnttt  tx- 
hibtt  |  quamdiu  libutrit  ,  qmi  aiUt  diffartnt,  cum 
nix  t*m  fmbitrinf.  qmo  iffo  ctgit*iiontt  *  mtditationi- 
hmt  alitn*  trttntmr  ,  domtfiic*  *uttm  qu*ntoiibtt  ttm- 
forit  interv*Uo  in  not*  qualibtt  numtrorum  dttorum  dc- 
fguntur.  Hinc  difdmut 

,1.  Intelledum  uci  debere  in  meditando  fubfidiis 
imaginationis  ,  objccto  medicationis  conve- 
niencibus  ,ex  ejus  adeo  indoie  iudato  quolibet 
cafu  particulari  derivaadii. 

a.  Quxintelleclusroeditatur,  ea,  quantum  fie- 
ri  poteft  ,  imaginationi  prxfentia  fiftenda  eitc  : 
quod  obfcrvafle  intironibus  qooque  inftttuen- 
dis  pturimum  prodcft,  cum  addifciplinas  ani- 
inum  appellencesoperationibiu  inrclle&us  pu- 
ri  parum  fint  adfucti ,  operationcs  vero  imagi- 
nationis  aprimis  (quod  Grzci  ajunc  J  uoguicu- 
lis  familiariffimx  ipfisexiftant. 

Ifft  ttro  luec  numtnrum  fcriftio  frafiat ,  ut  inttllt. 
tint  tumftngui*  figiUatim  mcditari  ,  tmmfiugui*  eum 
fingulit ,  prout  commodum  vifmm  fmtrit ,  tonferrt  foffit. 
Fidt  infrimit  tor.l.frobl.l  (  y.98  )  ,  Ptobt.^  (§.loj) , 
frobl.  1 1  (  $.  116) 1  &  frobl.  14(9.  I  »0  ) .  Utrum. 
tjue  diffitmlt*ttt  fartim  tx  rtrmm  mtdit.tndarmm  ftrit 
ntmhiomg*  tnafci  fiiitat ,  ftrtim  *rdinit  qmotogit*. 


tiontt  promovtntur  ,  fartttn  tcnvtnienti  ielit*i  tolilt , 
Unde  liquet 

3.  Ad  minuendam  in  meditando  difticultateni 
iingula  diftincte  imaginationi  reprxfentanda 
elfe ,  ita  ut  ob]e£tum  meditationis  reprxfeme- 
tur  fccundum  omncs  relationes  datas,&  tota  to- 
tius  reprxfentatioex  partialibus  fingularum  re- 
lationum  componatur .  Hanc  reguiam  in  Art* 
th*r*iltriflk*jpctficicadi.  magni  roomenti  efte , 
inferius  in  Analyfi  patebit  .  Eadcm  fecunde 
juncti;  tironum  inftitutioni  egregia  fuppeditat 
admmenta.  Infcrvit  etiam  conlufx  cognitioni 
eorum,  qux  figillatim  diitindte  cognita  fue- 
runt:  cujusufumdemonftrationcs  Ceomeuica 
inferius  concipicndx  loquencur  • 

lint*rum  &  lunuix  dntlut ,  mtarum  dtlclio ,  fun* 
t~iu\n  mtit  nnit*tt  multlatit  adjtfimtu  imftdiunt  >  nt 
tadtm  fro  diverfii,  aut  divtrft  fro  iifitm  habtnttt  iH 
trrortm  incidamut :  onc  iffo  doccmnr 

4.  Qux  funt  eadcm  in  intelleftu ,  ut  eadem  re« 
prxfentari  debere  imaginationi ;  qux  verodi- 
verfa  funt  inintcllcclu»  utdtverfa  quoquere^ 
prxfentanda  effe.  Sunt  eadcm  in  intelle&u  , 
qux  fub  notione  communi  continentur.  Ha?c 
veroreguia  errori  potiftimum  difcavet. 

Pregrtditndum  nmnc  ad  aittrum  rtgularum  gtnut ,  qui. 
bui  inttlltSut  purut  juvttttr  .  7{umtri  dati  difiingumn' 
tnrinv*ri*t  tl*fitt ,  ntmft  in  ttnitxitt ,  dtctdtt ,  ttmi 
ttnariot  &c.  &  inhifct  claffibHt  fingmli  numcri  jingmm 
lit  charaOtribmt  difctmmntur .  Satiifit  igitmr  huic  rtm 
gmltt  gtntrali  : 

1.  Quxftio  propofica  in  tot  partes  refolrenda, 
quot  res  dtvcrfx  naturx  in  eadem  involvnntur  i 
Additio  &  fubtrxtlio  in  fingnlit  nnmcrtrum  tlaffibmt  fi- 
giiittim  ftrtgitur  '.  ntc  minut  in  mnltiflicationt  *c  dU 
viftont  f*0*  &  qmti  partkularia  quttrmntur  ,  mt  ind% 
comfenatmr  nnmtrut  quwfitut .  Vifcimut  adco 
x.  Singula  ,  qux  m  quxftione  propofita  invol- 
yuncur,  e(Te  figillatrm  expendenda»  &,  qua> 
inde  deducla  lunt ,  inter  feconfercnda  . 
in  vptrationibnt  mrithmtticit  velad  noiiontt  numero- 
rum  reffkimut  ,    vtl  torum  fnpritt*ttt ,  t.  gr.  tM 
abato  Tjrthagtrke  in  mtmoriam  nobii  rtvotttnut .  Vn+ 
dt  fattt , 

3.  Dum  fingula  in  feconfiderantur,  velnotionei 
eorundem  evolvendas ,  vel  propriccaces  &  re* 
lationes  ad  alia  alio  tempore  cognitas  in  mtw 
mortam  revocandas  etTe . 

Si  diviftr  tx  flmribmt  notit  ttnfltt  ,  *d  faciiittndum 
labtrtm  ajfmmitur,  ii^tgtum  diviforem  in  omnibut  dU 
videndi  mtit  fmfrafcriptit  totiet  tontincri  ,  tjmotitt  no- 
t*  diviforii  frim*  im  not*  dividtndi  tontinttur  .  Std 
cum  hyptthtfit  f*tltrt  qutat  ,  utrmm  quttut  invtntutfil 
vtrmt  ntc  nt ,  txnminatnr  .  In  hit  vtn  coniinetnr  regn. 
I*  gentrtlit  hnjufmidi  : 

4.  Si  datorum  numerus  de  reeadem  fit  ingens » 
e.  gr.  fi  in  Aftronoroia  multa  admodum  phxno- 
mena  motus  lldcrum  deocur ,  qualis  etfe  dcbeat 
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ret  natura  >  e.  gr.  ftru&ara  fyfternatis^  munda- 
ni  1  ut  quibufdam  phxnoroenis  fatisfiat ,  pri- 
mo  inveftigandum  ;  dein  ulterius  difquiren- 
dum,  utrum  phsenomenis  quoque  rcliquisfa- 
tisfiat  nec  ne .  Ita  fi  contingat ,  nos  in  hypothe- 
fia  falfam  incidere ;  eam  facilius  emendare , 
quam  ex  fimultanea  omnium  conlideratior.e 
primaftatim  viceveramelicere,  licebie.  Haec 
regula  in  fcientia  naturali  multum  habet  ulum 
noo  minus  in  inveniendo,  quamin  aliorum  hy- 
potheiibus  dijudicandis . 


liett  ttbundt  ttnfitt  ptr  dtmtnftrtttUmtt  ,  rtguiartm  , 
<jH>bui  tttimur  ,  tpt  numtrum  au*fitum  invtniri ;  exx- 
mintt  tttmtn  ntn  negliguntnr  ,  quibui  ctnvit.(i»iur  ntt 
in  reguUrum  Apflicttitnt  nm  mbtrrttfit  .  Dtttmur, 
trgo 

5.  Confultum  effe,  ut  difpiciamus  ,  an  veri» 
tates  a  priori  dcdu&ae  experientis  refpon- 
deant . 

Tlurtt  wm  ttddimus  ,  cum  htte  fptciminit  ttntum  /»(» i(? 
mtiium  frtftrtmtur . 


C  A  P  U  T  III. 

De  Ratione  ac  Proportione  Quantitatum, 


DEFINITIO  39' 

ii 6.  Ratio  eft  ea  homogeneorum 
relatio,  quae  quantitatem  unius  deter- 
minat  cx  quantitatc  altcrius ,  fine  ter- 
x\o  homogeneo  aflumto.  Homoge- 
mea  ,  quae  comparantur  ,  dicuntur 
Wermini  rationisy  &  in  (pccw  antece- 
dem  vocatur,  qui  ad  alterum  refer- 
tur;  confequem  vero ,  ad  quemaiter 
jrefcrtur. 

ScHOLlON  1. 

f*7.  Euclides  rttitutm  dtfinitptr  habitudinem 
knagnitndinum  eiufdcm  generis  fecuodum  quan- 

titatem.  Std  httc  dtfinith  inctmpUt»'.  dttmur  tnim 
&  ttlitt  mtgnitudinum  rtUtituts  ,  qu*funt  ctnftmUts  , 
ntcmmtn  inrttionum  rmmtntontintntur .  Talii  tfi  fi- 
mut  rtffi  dd  finum  ttmpUmtmi  in  TrigontmttrU  .  Ctm- 
fUtttm  rtddidit  vir  fummut  Leibnitius.  Equidtm& 
HobbeflUS  dtfinititnit  EucUdett  etrrtilitnem  tenttvit 
/«)  ;  frd  Uftliciitr  .  Cum  tnim  rttitntm  dtfinUt  ptr 
magnitudinu  ad  magnitudinem  relationem;  it- 
fnith  tjus  ntn  midt  id  vitii  habtt ,  fued  Euclidt*  , 
<ju*d  fcilictt  nUiitnit  fftcitm  nan  dtttrmintt ;  vtrum 
ttiam  inttptcctt,  quodfptciem  mJtgnitudinumntntx- 
frimu  ,  qutt  rttiitnem  inttr  ft  htbtrt  ftjfuut . 

ScHOLION  *. 

1 »  8.  Cettrum  hit  dt  rttitne  tjuantitatum  in  gtntrt , 
rtn  ttntum  dt  rstiont  numtrtrum  agimus ,  q  uU  Itttc  dff* 
Brintt  ntn  mtdo  ad  ctmmtnfurttbilU  ,  ftd  ttUm  ad  »'»- 
tommtnfmrabilU ,  ht<  tfl ,  *d  quantitatum  qutdvit  gt- 
r.ut  appUcari  dtbet . 


(t)  tn  TraCtttu  d«  pilncipfls  fc 


COROLLARIUM  1. 
119.  Cum  in  fraltionibus  relatio  numeratoris 
ad  denominatorem  fine  tertio  bomogeneo  affum- 
to  intelligatur {$.  59 ) ;  erit  ea  ratio . 

COROLLARIUM  ». 

130.  Si  duat  quantitates  interfe  comparantur' 
ftne  tertia  homogenea  affumta,  aut  una  alteri  »* 
qualis ,  aut  inxqualis  deprchenditur  (§.  83 )  .Ra* 
tto  itaque  vel  stqualitatis ,  vel  iruequalitatis . 

COROLLARIUM  3. 

131.  Siterroinirationisfuerint  inzquales,  vcl 
minor  refertur  ad  majorem ,  vel  major  ad  mino- 
rem  ( 5.  »1 ) ;  minor  nempe  ad  majorem  tanquam 
pars  ad  totum ,  major  vero  ad  minorem  tanquam 
totam  ad  partem  ( J.  *c ) .  Ratio  itaque  dctcrmi- 
nat ,  quoties  minus  in  majore  contincatur ,  vcl 
quoties  majus  minus  contineat,  hoc  cft,  quan- 
tat  roajoris  partt  minus  aquetur :  id  quod  divifw 
prodit  ( $•  69  ) . 

COROLLARIUM  4. 

131.  Ceterum  quia  ratio  per  fe  intclligibili* 
(f.  i»6),  iis  difcernendis  infervire  poteft,  qux 
comprasfcntia  noo  funt($.i7). 

D  B  F  I  N  l  TIO  40. 

135.  Ratk  majoris  in*qualitatis  cft, 
quam  habet  majus  ad  minus,  e.  gr. 
6  ad  1 .  Ratio  vero  minoris  inaquaii* 
tatis  cft ,  quam  habet  minus  ad  ma- 
jus,  e.gr.3ad6. 

D  b  f  1  n  1  t  t  o  41. 
134.  Ratio  rationalis  dicitur,qusc 
cft  ut  unitas  vcl  numcrus  rationalis  a<K 

numc- 
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numerum  rationalem ,  c.  gr.  ut  $  ad 
4.  lrrationalis  vocatur,  quse  nume- 
ris  rationalibus  exprimi  nequit . 

SCHOLIOK. 
I?5.  Sint  diut  qu*ntitatn  A  &  B,  fitqueA<B. 
Si  Jtx  B  mits  f»ltr*h*s ,  quoties  fieri  ftttrit ,  t.  gr. 
Minqnitl  ,  ttlinquttur  Vtt  nihil  ,  Vtl  *liquid  .  I» 
Irhri  ette  cafu  A  erit  *d  B  ut  I  ad  }  ,  hoc  tft  ,  A  in  B 
euinquies  continemr  ,  fe»  A=.\  B .  Rjtth  er-o  efl  r*. 
thnalis .  In  caf»  fofttriori  aut  dabitur  fart  *ltqu*  , 
*>i*  aliquoties  exA,  e.gr.ttr,  itidtmqut  tx  B ,  t.gr. 
ftftitt  fubdufla  nihil  rttinquit  ;  *ut  nulU  dabitur 
ifliufmtdi  fsrs  .  Si  friut :  erit  A*dBut%*AJ,  feu 
A=z~  B  ,  *dtoqut  ralio  denuo  r*tion*lit .  Si  foflt- 
riui  Jrath  ipfius  A  *d  B  numtrit  txfrimi  ntquit  r*tio- 
ntlibus,  botefi  ,  diti  nttttit ,  quant*>f*rs  iffiusBfit 
A  .  Sua  autem  loco  ofltndttur  ,  quimodo  fars  UU  *ii' 
*>»ot*  tommunis  invtnhi fojfit ,  ntcminus  dtmonftrabi- 
tMT,  dari  quantitatts ,  qn*r*thmtm  irrationalemh*- 
bent .  Hincfimnl  Umen  afundiiur  definitioni  rathms  , 
dum  tftendimut ,  quomodo  ex  comfarathht  duoritm  homo- 
geneorum  fine  ttrtio  homogento  *jf»mio  r*iio  intttiigi  fof- 
ftt .  Himirum  *ut  minut  majorit  ,  *ut  fart ,  qux  utri. 
qittintft,  utriufqut  mtnfura  ctnftituitur  ,  vel ,  quod 
ftrinde  eft,  minusttut  frtdifl*  farsfro  unitate  aftu- 
w;»«r,  &  in  cafu  friore  majus,  in  ftfitriort  majus  &  mi- 
vus  ftr  numeros  exfrimuntur  :  qnos  inrathnt  irr*tiv 
rutli  irr*thn*les  tfft  fuo  ioct  confiabit . 

D  E  F  I  N  I  T  I  O  4«. 

136.  Exponentem  rationis dico  Quo- 
tum,  qui  ex  divifione  antecedcntis  per 
confequentcm  cmergit .  E.gr.  rationis 
3  ad  2  exponenseft  r|;  fed  rationis  x 
ad  1  eft  f.  Vocatur  is  etiam  Denomi. 
nator  ,  nec  non  Nomen  rationis . 

SCHOLION. 

137.  Jn  Gtimetrix  dtmonflr*bitnr  ,  quod  txpontnt 
itthnis  datm  exfrimi  foffit  iint*  ,  luet  in  numeris  vel 
r*tion*Ubut ,  vel  irruitnalitms  tundtm  txhibert  nen 
9*ie*m»s . 

COROLLARIUM  1. 

138.  Si  confcquens  eftunitas ,  antccedens  ipfe 
eft  exponens  rationis,  e.  g.  rationis  4  ad  «  expo- 
nens  eft  4 . 

COROLLARIOM  a. 

139.  Numerus  ergo  qurlibee  integer  expri- 
mit  rationeramulti  nJunum,  feu  multitudinis 
•d  unitatem . 

CoROtLARIUM  j. 

140.  Ejponcnj  rationis  eft  ad  unitatcm  ut  an- 
tcccjcnt  ad  cojjcqueotem  (  f .  69  ) . 


COROLLARIUM  4. 

141.  Rationes  per  exponentes  difcernuntur 
(§.  ijt.  136)1  atque  adeo,  fi  antecedens  A» 
confcquens  B,  ratio  ipfiusA  ad  B  commode  ex- 
primitur  pcr  A:B  (  $.  71  )  . 

D  E  F  I  N  I  T  I  O  4|. 

142.  Si  terminus  minor  eft  pars  ali- 
quota  majoris ,  Ratio  majoris  inxqua- 
litatis  vocatur  multiplex ;  ratio  vero 
minoris  inasqualitatis  fubmultiplex  . 
Speciatim  in  cafu  primo  dupla ,  fi  ex- 
ponens  2 ;  tripla ,  fi  j  &c.  in  altero fuh- 
dupla ,  fi  exponens|;  fubtripla ,  fi  \ 
&c.  E.  gr.  6  ad  2  haoet  rationem  tri- 
plam  ,  continet  enim  icnarius  bina- 
rium  ter ;  contra  2  ad  6  eft  in  ratione 
lubtripla ,  continetenim  binariuster- 
tiam  ienarii  partem . 

Definitto  44- 
14 Si  terminus  major  minorem 
femel  continet  ac  infuper  pawem  ip- 
fius  aliquotam ;  ratio  majorisina:qua- 
litatis  dicitur  fuperparticularis ,  ratio 
minoris  inaequalitatis  fubfuperparticu* 
laris .  Speciatim  in  cafu  primo  voca- 
tur  fefquialtera ,  fi  exponens  \\ ;  fef- 
quitertiay  fi  ij&c.in  z\tcro fuFfefqui- 
altera,  fiexponens^;  fubfefquitertia^ 
fi  \  &c.  E.  gr.  1  ad  2  eft  in  ratione  fcC- 
quialtera;  2  ad  3  in  fubfefquialtera . 
Definitio  4J. 
144.  Si  terminus  major  minorem 
femel  continet  ac  infuper  partes  ipfius 
aliquot  aliquotas;  ratio  majoris  insc- 
qualitatis  vocztur fuperpartient;  ratio 
minoris  inaequalitatis  fubfuperpartiens. 
Speciatim  in  cafu  priore  dicitur  fuper- 
bipartiens  tertias ,  fiexponcns  i\',fit- 
pertriparticns  quartasyCi  iX)fuperqua- 
dripartiens  feptimasy  fn^  &c.  in  pofte- 
riore  fubfuperbipartient  tertias ,  fi  ex- 
ponens^  ;fubfupertripartiensquartas , 
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fi±;  fubfuperquadripartiens  feptimas  , 
f\  ^&cE.gr.  5ad  3  eftratiofuperbi- 
parricns  tcrtias ;  fcd  3  ad  5  ratto  fub- 
fuperbipartiens  tertias . 

D  E  F  I  N  I  T  I  O   46.  ^ 

145.  Si  terminus  major  minorcm 
aliquoties  continet  &  infuper  partcm 
ipfius  aliquotam ;  ratio  majoris  inas- 
qualiratis  vocatur  multiplex  fuperpar- 
ticularis  ;  ratio  minoris  inaequalitatis 
fubmultiplex fubfuperparticularis .  Spe- 
ciatim  in  cafu  primo  dicitur  duplafef- 
quialtera,  fiexponens  x\\  tripla  fef- 
quiquarta^  fi  &c.in  altero  fubdu- 
pla  fubfefquialtera ,  fi  exponens  f ;  fub- 
tripla  fubfefquiquarta ,  ii74T  &c.  E.  gr. 
1 6  ad  5  habet  rationem  triplam  ief- 
quiquintam ;  4  ad  9  rationem  fubdu- 
plam  fubfefquiquartam . 

DEFINlTIO  47. 

146.  Deniquc  fi  terminus  major 
minorem  aliquoties  continct  ac  infu- 
pcraliquot  partesipfiiisaliquotas;  ra- 
riomajorisinxquahtatis  dicitur  msdti- 
piex  fuperpartiens  ;  ratio  minoris  in- 
aequalitatis  fubmultiplex  fubfuperpar- 
tiens .  Speciatim  in  cafu  primo  voca- 
tur  duplafupcrbiparticns  tertias ,  fi  ex- 
ponens  2^;  tripla  fuperquadripartiens 
feptimas^  fi  3%  &c.inaltero  fubdupla 
fubfuperbipartiens  tertias ,  fi  exponcns 
|;  fubtripla  fubfuperquadripartiens fe- 
ptimas,  fi^&c.E.gr.  ratio  i$  ad  7 
eft  tripla  luperquadripartiens  fepti- 
mas ,  3  ad  8  iubdupla  iubfuperbipar- 
tiens  tertias . 

SCHOLION  1. 

147.  Em  gener*  &  ffttitt  rationum  rathnatium  , 
e:i ' r*  m  quidem  nemin*  *pud  rtctntiortt  rariut  otturrunt 
(  mum  tnim  if»  ttrminii  rationum  minimit  utuntur  , 
*.  gr.  fre  dufU  x :  1  ,  fro  ftfqui*ittr*  3  :  x  )  ,  bcti  f«- 

U)  In  Corarotnr.  ad  Elcm.  V.  Eudidii  f.  isf,  Tow. 


nttn  «b  to  igntrtri  f*ffunt ,  qui  fctifttt  M*thtm*tu»- 
rum  tvelvit  •  Ctttrum  jjn»  Clavjus  amftavit  (*)  txf  o- 
ntn$tt  rtttiontt  ntajorit  in*qu*tit*tit  &  rt  ,  &  n*mi- 
nt;  rationetvtr»  minorit  in*>q**tit*titrttMtttm  ,  »0« 
autem  nomint  denominare  .  Facilt  per»  in.  hit  nomtnin- 
vtnitt ,  fi  denominatortm  txpmtntit  dividat  ftr  nume- 
ratortm  .  B. gr.  fi  txfenent  futrit  ~  %  tti$  8  >  f=:i-f  • 
Undt  inmttftit  >  r*tientm  voe*ri  fubfuper$rifar$ien$em 
quintai .  Ve  ntminibttt  rationum  irr*tion*li»m  nem» 
h*&enu$  ogitavit . 

ScHOLION  t. 
148.  Homin*  rationum  r*tim*tium  facilt  Mtmorim 
mantLaturut,  idtmqut  ftrfptffitrut ,  ffecitbui  rtctnfitit 
fturtt  non  dari  ,  ctnfiderart  dtbtt ,  quttum  tx  divifio- 
nt  ttrmini  majorit  ftr  minortm  tmtrgtniim  ,  ftu  expo* 
ntnttm  rationum  m*j»rit  injtqtt*lit*lit ,  pei  tjie  X°. 
numtrum  inttrrum  ,  vtl  mixtum  ,  hnnc  vtro  vtl  »°- 
tx  unitatt  &Jr*cfiont ,  cujut  numtrator  efi  unittt ,  vtl 
j° .txunitatt  & fraflione,cujut  numerator  eji  numerntt, 
vtl  4°.fjr  numtro  &  fr*ffiont  ,  cujut  numeratortji  uni- 
$*t,  vtl  dtniqut  f°.tx  numero  &•  fr*ffi)nt,  cujut  nutnt- 
r*$or  numerut  ejl,  confl*re  .  Habtmut  trgo  in  c*fu  frin» 
rationej  multiplices  Sc  fubrnultipliccj,»'»/""*»^  fu- 
perparticulares  Sc  fubfupcrparticulares,/n  ttrti*  fu- 
perpartientes  8c  fubfuperpartientesj  »"»  q**rto  muL 
tiplicesfuperparticularcs  5cfubmultrplices  fubfu- 
pcrparciculares,  in  quinto  denique  multiplices  fuper- 
partientes  &  fubmultiplices  fubfuperpartientes . 

t\ationtt  minorit  inequalitatit  pcr  frofriot  quoqut  tx- 
fonentet  dtterminttri  fofiunt .  Aut  tnim  txftntnt  1°. 
tflfr*ffi»,  cujntnumtrattrHnit*!',  aut  fraffi»  ,  tujut 
r.umtrator  unitatt  mafr ,  ttimque  vtt  fimflum  rmme- 
ratorii ,  vtl  tjui  multiptum  denominatort  mimut .  Si 
ftmfium  numeratorit  dtntminatort  minut ,  tjut  dife- 
renti*  *  denominattrt  vtl  1°.  ttnittt  tfl  ,  vtl  J°.  ss»/- 
tatt  major  .  Simiiittrfi  multifinm  numeratorit  denomi- 
natort  minut  ,  diftrtnti*  vel  40.  unitatefl ,  vtl  50. 
unitatt  major  .  In  cafu primo  ratio  tfl  fubmultiplef  J 
infecuuJe  fubfupcrparticularis 5  in  $trtio  fubluper- 
particns ;  in  quano  fubmultiplex  fubfuperparti- 
cularis }  inqnimo  fubtnult iplcx  fubfuperpartiens. 

Definitio  48. 
T49.  Rationes  ctedem  funt ,  quarum 
antccedentesad  fuos  conlequentes  eo- 
dem  modoreferuntur,  hoc  eft,  qua- 
rum  anteccdcntcs  pcrfuos  confcquen- 
tesdivifi  dant  cxponentesiquales. 

ScHOLION  1. 
150.  Ttrhant  definitUntm  agmfii  ftfie  etiamidtn- 
titattm  rationum  itrationaiium  f*tt$  t x  fihoi.  dtf.  41 
(5.137). 

CoROLLARlUM  I. 
iyi.  Quoties  ergo  anteccdcns  unius  rationis 
fuum  coa.cqucntc/a  >  vcl  quintam  confcquen- 
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tii  partem  coottnit;  totles  aotecededs  alteriqs 
fuum  confequentern  ,  vel  tantam  coofequcntis 
partem  continet :  vel  etiam  quottes  atitecedens 
unius  in  confequeote  fuo  continetur ,  toties  an- 
tecedens  aUeriw  continctur  in  fuo  coofequcnte 
lS-tii). 

CoROLLARItlM  ». 
ija.  Si  fuerit  A  ad  B  ut  C  ad  Dj  erit  A  :B 
=C :  Di  feu  inexemplo  fingulari  t :  4=30: 15. 
Et  hocmodo  idcntitatem  rationum  in  pofterum 
jdefignabimus ( $.  Mt ). 

SCHOLION  ». 
X5J.  jtlii  fignis  *liis  tstHtstur .  Ctmmmnittr  A  .S:: 
C .  D  ftriltrt  ftUnt .  Std  ftcttndum  Itrtt  Jrtis  ch*ra- 
fftrifiit*  fgn*  fcitntifit*  ntn  fcitntipcis  prstftrri  dt- 
itnt .  Snnt  *uttm  fign*  fitniifie*  ,  ftu  *d  invenitn- 


dnmept*,  qnttftrcl>*r*8trti  dtri-vati-jos  txfrimtmt , 
gutrtu»  netientt  tx  *iiis  fimflitieribnt  cimponrmtnr, 

COROLLARIUM  j. 
ij4«  Cum  rationes  non  difcernantur  niff  per 
eiponentcsff.  141)1  in  rationibus  autem  iif- 
dem  exponentes  iidem  fint  ( f .  140  )\  rationcs 
exdem  funt  etiam  fimiles  (  5. 14 ) ,  6c  contra . 

Definitio  49- 

155.  Rationum  duarum  identitas 
vel  fimilitudo  dicitur  Proportio .  Et 
hinc  quantitates  eandem  rationem  ha- 
benres  dicuntur  proportionales .  E.  gr. 
Si  A  :  B=C :  D ,  dicuntur  A,  B ,  C  & 
D ,  feu  8 , 4 ,  30  &  1 5  proportionales . 

D  e  f  1  n  1  t  1  0  «0. 

156.  Proportio  continua  eft ,  (icon- 
fequens  prima:  rationis  idemcuman- 
tecedentefecunda:,utfi  3  :  6=6: 12; 
difcreta  vero  ,  fi  confequens  primsc 
diverfus  ab  anteccdente  fecund«e,  ut 
ii  3  :6=4:8  .  In  proportione  conti- 
nua  terminus ,  qui  confequentis  primas 
&  antecedentis  fecundae  vicem  tue- 
tur,  medius  proportionalis  appcllatur. 
Ita  numerus  6  eft  medius  proportiona- 
lisintcr  3&  ii. 

SCHOIION, 

1 57-  Gregorius  a  S.  Vincentio  {*)  cmfiitrat  «u«. 
ent  rttitnts  ,  *n*s  h*btnt  r*titnnm  txpontntts  ,  & 
Proportionalitatcm  •«««»  pnportkntm  ,<;i>*  inttr  tx- 
fenentts  enaintr  rAtieuum  inttrctdit  ,  nt  'modut  *rgw. 

(V  Quadutur*  Cireuli  Iib.l.  f.  U%. 


memsnii  U  Gttmttri*  etlsm  *  rstivnibut  di(fimilibu\ 
Jtfnmert  lictst .  Std  nts  h*c  doBtin*  ntn  uttmur , 

DeFINITIO  51. 

158.  Rationum  diverfarum  A:B 
&F -.Grnajor  diciturA:B,  fifuerit 
A:B>F:G  ;  contra  minor  F:G,fi 
F  :  G  <  A  :  B .  Unde  &  rationem  ma- 
jorem  ac  minorem  hoc  modo  defigna- 
bimus.  E.gr.  6  ad  3majorem  habct 
rationem,quam  5  ad  4,nam  6 : 3(=2) 
>  5  : 4  (=  i|);fed  3  ad  6  minorem  ha« 
bet,  quam4ad  5,nam|feu  J<t- 

DbFINITIO  jt. 

159.  Ratioex duabusvel  pluribua 
aliis  compofita  dicitur  ,  quam  habec 
factum  ex  duarum  vel  plurium  ratio* 
num  antecedentibus  ad  fa&um  ex  ea- 
rundem  confequentibus .  Ita  6  ad  9  6 
eft  in  ratione  compofita  z  ad  8,&  3  ad 
1 2 .  In  fpecie  dupiicata  vocatur ,  qux 
cx  duabus ;  triplicata  ,quasex  tribus  ; 
tjuadruplicata ,  qua?  ex  quatuor  &c. 
&  in  genere  muWiplicata ,  qua;  ex  plu- 
ribus  rationibus  fimilibus  componi- 
tur,  multiplicatanempe  uniufcujuf. 
que  rationum  fimilium .  Ita  48  :  3  feu 
16  :i  eft  ratio  duplicata  ipfarum 
4  : 1  ,  &  1 2 :  3  .  Unde  fimul  intellist- 
tur,  quacnam  ratio  dicenda  (itfubdu' 
phcata,  fuhtriplicata,  fuhquadrupli- 
cata  &c.  &  in  eenere  fubmultiplicata . 
Nempe  4 : 1  eu  ratio 

iubduplicataip- 

fius  16:1,  vel  48  : 3  . 

Theorema  11. 

160.  Qu<e  funt  ut  numerus  rationa- 
lis  ad  numerum  rationafem,  commen? 
furabilia  funt . 

Demonstratio. 
Numcri  rationalis  integri  parsali- 
quota  eft  unitas  ( §.  40  ) ;  fraclus  vero 
cum  unitate  partem  aliquoram  com- 

munem 
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tnunem  habet  (§.  41 ).  Quse  igitur 
funt  utnumerus  rationalis  ad  nume- 
rum  rationalem ;  eorum  unum  vel  eft 
pars  aliquota  alterius ,  vel  utriu/que 
pars  aliquota  communis  datur .  Quare 
commenfurabilia  funt  (§.3 1) ,  g^f.  d. 

C  ORO  LLARlUM  i. 
tffi.  Curo  in  divifione  fit  uc  divtforaddividcn- 
dum  ,  Jta  unitas  ad  quotum  ( §.  69 ) ;  C  numerus 
rational/s  per  ratioualem  dividitur  ,  unitascli  ad 
quotum  utnumerui  rationalis  adnumerum  ratio- 
nalero  >  atque  hinc  quotus  commenfurabilis  uni- 
tati  (  $.1 60),  adeoque  numerus  rationalis($.)9)  • 

CoROLLARItlM  »• 
i6z.  Quoniam  ergo  in  ratione  rationah*  expo- 
nrns  rationisprodit ,  numero  rationali  pcr  ratio- 
nalem  divifo  ($.134.156)  i  rationrs  rationalisex- 
ponens  eft  numcrus  rationalis(  §.  161 ). 

ThEOREMA  ix. 
16  3.  Commenfurabslia  funt  inter  fe 
vel  ut  unitas  ad  numerum  rationalem 
integrum  ,  vel ut  numerus  rationalis  in- 
teger  ad alium  rationalem  intcgrum;  in- 
fommcnfurabilia  non  stem . 

Demonstraiio. 
Commenfurabilium  aut  unumeft 
pars  aliquota  alterius,aut  utriufque 
datur  pars  aliquota  communis  (§.  3 1 ) . 
Qucdfi  adeo  incafu  priore  quantitas 
minor  ,  in  pofteriorc  pars  aliquota 
coitimunis  pro  unitate  aflumatur ;  re- 
ipondebit  inpriore  quantitatimajori, 
in  pofteriore  utrique  numerus  ratio- 
nalis  integer  (  §.  40  ) .  Ergo  in  cafu 
priore  quantitates  funt  inter  fe  ut  uni- 
tas ,  in  pofteriore  ut  numerus  ratio- 
naVts  integer  ad  numerum  rationalem 
integrum  .  Quoderatprimum . 

Incommenfurabilium  nulla  datur 
pars  aliquota  communis  ( §.  3  1 ) .  Nul- 
Jaergo  daturunitas,  cui  commenfu- 
rabilia  exiftant.  Quare  cum  omnis 
numerus  rationalis  unitati  commen- 
furnbilis  exiftat  ($.39);  ipfa  non  iunt 
Wolfii  Oper.  Matb.TomJ, 


ut  numerus  rationalis  ad  numerum 
rationalem.  Quoderat  altcrum . 

COROLLARIUM  •. 
16*4.  Commenfurabilium  ratio  eft  ratiooalis  t 
incommenfurabilium  irrationalis  (§.  1 34  ) . 

SCHOLION. 
165.  D41-*  tjuamitMet  intmmtnfurtbUt  1 *  inGtt* 
mtria  dtnton(h*bitHr . 

COROLLARIUM  t. 

166.  Rationis  commenfurabilium  exponeni 
eft  numerus  rationalis  (§.  16» ). 

ThEOREMA  13. 

167.  Rationes  A-.B&F.G fimiles* 
eidem  tertia  C :  D  funt  etiam  fimilct 
inter  fe :  &  fimilibus  fimiles  funt  sntet 
fe  fimiles . 

Demonstratio. 
Rationes  fimiles  eidem  tertiae  funt 
etiam  easdem  ei- 
6:3=8:4  demtertiae($.i54). 
10:  5— 8  :4  Quarecumfit  A:B 
Ergo6  :3  =  io:s  =fc:D,  &F:G 
&  =C:D;eritA:B 
=F :  G ,  confequenter  A  ad  B  ut  F 
adG.  Quod  erat  unum . 

PorroA  :  B=C :  D  &  F:G=H:E, 
itemque  C :  D=H :  E  per  bypotb.  Sed 
A:B=H :  E  perdemonfir.  Ergoetiam 
A :  B— F :  G  pcr  demonfir.  Quoderat^ 
alterum . 

Theorema  14. 

168.  Jdem  C  adaqualia  A  &  B  ,6" 
aqualia  A&  Bad idem  C veletiam ad 
aqualia  C&D  eandcm  rationem  ba. 
bent . 

Demonsir  atio; 
A =B  /vr bypotb.  Ergo  C: A=C:B 
( §.  71.  94),  confequenter  C  ad  A  & 
B  eandem  rationem  habet  (  §.  1 5  z  )  . 
Quod erat primum , 

Similiter  quia  A=B  per  bypotb* 
erit  A:C=B :C($.  71.  94),  confe- 
quenter  A  &  B  ad  C  eandem  ratio» 
F  ncm 
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nem  habent($.  i$*>.  £*od  ^atfe^ 
ctmdum . 

Sitdcnique  A=C  &  B=D,  crit 
A  :B=C  :D(§.  7i-94)j  confcqucn- 
tcr  ratio  utrobique  eadem($.  15^). 
Qmderattertium. 

T  H  E  O  R  E  M  A  iy. 

169.  Si  fuerit  A :  B=zC :  D ,  erit 
etiam invcrtcndo S:  A=D:C. 

Dbmonstratio. 
Sitquotus  cx  divifione  ipfius  A  per 
B  emcrgcns  E ,  &  quotus  ex  divifione 
ipfius  C  per  D  emergens  G  ;  erit  B  ad 
A  ut  unitas  ad  E ,  &  D  adC  ut  ca- 
demunitas adG  (§.  69),confequenter 
B:  A  =  i  :E,&D:C=i:G($.i5i). 
Sed  A:B=C  :D per bypotb.Ccu  E=G 
(  §.  1  s  ) .  Ergo  unitas  eadem  ad  E  & 
G  eandem  rationem  habet($.  168), 
confequenter  B :  A =D :  C  (  $.  167). 
J^e.d. 

T  H  e  O  R  E  M  A  16. 

1 70.  Partes  fimiles  P  &  p  eandem 
rationem  babent adtota  T&t:  fito- 
ta  ad partes  eandem  rationcm  babent , 
partes  funt  ftmiles:  &  tota  ad  partes 
fiailes  eandem  rationem  babent . 

DeHONSTRATIO: 

Habeatcnim,  fi  fieripoteft,  Pad 
T  aliam  rationem  quam/>ad  t ;  partes 
P  & p  per  diverfitatem  rationis  ad  to- 
ta  a  fe  inviccm  diftingui  poterunt 
(  §.  1  ix  ) .  Erttnt  adeo  difumilcs  ($.24) . 
Quodcum  iitabfurdum ,  urpotccon- 
tra  hypothefin;  eritPadTut/>ad/. 
Jguoderat  primum . 

Si  t :  p=T  P  per  bypotb.  erit  p:t 
=  P:T($.i69).  Ergo per  demonjira- 
ta  P  &  p  funt  partes  fimiles .  Quod 
erat  fecundum . 

Si  P  &  p  funt  partesfimilestoto- 


rumT&t,  cnt  P:T=p:tpernum. 
i,adeoque  T:P=f  :/>($.  169),  hoc 
eft ,  tota  ad  partes  fimiles  eandem  ra- 
tionem  habent .  guod erat  tertium . 

Theorema  17. 
171.  Partes  ftmiles  P  &  p  funt  inter 
fe  ut  tota  T&t. 

Demonstratio. 

Cumtotum  fitidem  cumpartibus 
fuisfimul  fumtis($.9);quoties  fumi- 
tur  totum  ,  toties  etiam  fumitur  pars 
ejusquantalibet,e.gr.quarta,vigefima, 
millefima ,  millionefima ,  aut  quse  ra- 
tionem  aliam  quamcunque  ad  totum 
habct.  Quarefi  ponamus  totum  mi- 
nus  t  totiesfumi,donec  totiTsequa- 
lefiat;  quotiesipfumfumitur,  toties 
ctiam  fumenda  ejus  pars  p ,  donec  par- 
tiipfiusTfimili ,  quaecftP,  arqualis 
fiat.  Totics  itaque  P  continet  p ,  quo- 
ties  T  ipfum  / .  Sunt  ergo  partes  iimi- 
les  ut  tota  (§.  151).  gjr.  d. 

ScHOLION. 

17».  T^otandum  tfi  y  numtrum  ,  qui  inditat  qmt» 
tiei  fumaiur  totum  minut ,  ut  majori  atqualt  fiat  >  non 
femper  ejje  ratimaJem  ;  ftd  irraticnaiem  qutque  tjje 
ptfie  :  qtu  in  cafu  ttta  ad  fe  invitem  ratitntm  irrationa- 
itmhabtnt.  E.gr.  tn  Ctomttria  dtmwflrsbimut  latut 
quadrati  ,  ut  diagonati  ttqualt  fiat  ,  tnitt  fumi  dtbt- 
rt ,  quoiitt  unitat  tmtinttur  in  radict  tx  binari» .  Lvi- 
dtnt  vtr»  tfi  »  Ji  latut  yuadrati  Jit  divifum  in  duat  f>*r* 
ttt  ,  quarum  una  tfi  p.tri  quarta  ttii.tt ,  alitra  centi. 
ntt  trtt  quartaf,  fartem  quoque  quartam  tttitt  fumi, 
quotitt  unitat  ttmtinttnr  in  radict  tx  birutrio  t  dontx 
farti  quarta-  diagonalit  jtquslit  fiat . 

T  H  E  O  R  E  M  A  t8. 

175.  Si  A  :  B=C :  D ;  erit  etiam 
alternando  feu  permutando  A:C= 
B:D. 

Demonstratio. 
I.  Si  antecedentes  A  &  C  conlequenti- 
bus  B  &  D  fuerint  minores;  ho- 
rum  partcs($.  zo),  ca:que  fimilcs 

0'.i70) 
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Demonstratio. 
6         12  Cumfiti:C=A:D 
3  Z 


{§.ryo) haberi poflunt .  Sunt  igi- 
tur  ut  tota ,  hoc  eft,  anteccdentes  A 
&  C  eam  intcr  le  rationem  ha- 
bcnt,  quam  confequentes  B  &  D 

($.171). 

II.  Si  antccedcntes  A  &  C  confequen- 
tibus  B  &  D  majores;  tum  quia 
A  :  B=C :  D  perbypotb.  crit  B :  A 
=D :  C(§.  1 6  o^conicquenter  B :  D 
=A :  C  per  cafi .  Q^e.d. 

CoROLLARIUM  i. 

174.  Ergo  indivifione  unitasad  diviforcmnt 
quotus  ad  dividcndum  (  J.  69 ) . 

COROLLARIUM  %. 

i7j.  Si  fijerit  A:B=C:D,&B  =Dj  erit 
ctiam  A— C  .  Eft  enim  A :  C=B :  D  ( f .  173  ) . 
Sed  B=D  ftrhjf wi.Ergo  A=C  (J.  *49  )  • 

COROLLARIUM  j. 

176.  Si  fuerit  B:  A=D  :  C ,  &  B=D  ;  erit 
ct iam  A=C .  Com  enim  tii  A :  B=C :  D($.i  69), 
erit  ct/am  A=C  (  J.  17? )  • 

Theorema  19. 

1 7  7'  Qj?*  a^  *dem  vel  aqualia  ean- 
dem  babent  rationem ,  a-qualia funt:  & 
ad  qua  idem  vel  aqualia  eandem  ba- 
bent  rationem ,  ea  itidem  aqualia funt. 
Demonstratio. 

A :  B=D :  B  per  bypotb.  Ergo  A:D 
=B:B(£.i73).  SedB=B($.8i). 
Quare  A  =D  ( §.  149 )  •  Et  idcm  e°- 
dem  modo  oftenditur,fi  A :  B=D :  C, 
&B=C.  Quoderatunum . 

Similiter  C :  A=C :  B  per  bypotb. 
ErgoC:C=A:B($.  17*)-  Scd  C 

=C($.8i).  Quare A=B(5.i49)- 
Et  idem  eodem  modo  patct ,  fi  C :  A 
=D :  B,&  C=D.  Quoderat  aJterum. 
Theorema  ao. 
178.  Si  quantitates  quafcunque  A 
&  B  per  eandem  tertiam  C multiplices ■• 
facla  D&E funt inter feutA&B. 


18  36 
6:11=18:36 

Q^e.d. 


&i:C=B:E(tf.66); 
erit  A:D=B:E($. 
167),  confequentcr 
A:B=D:E(^.i73). 


179- 


ScHOLION. 
Cum  C  fit  taitm  antmitti  in  Mtrttjn*  ctfm 


per  hypoth.MxiM'  tjmtque  in  Hirtjut  tadtm  tfi  ($.  I D  , 
ctnftqutnter  i  ;  C  etdem  e\*ti» . 

Corollarium. 

180.  Ergofi  A>B,  etiam  AC>  BC  ( $.  14« J , 
boc  eft ,  fi  matus  &  minus  per  idem  vel  aqualia, 
multipliccs,  faclum  priascft  majusaltcro. 

Theorema  ai. 
181.  5/  quantitates  quafcunque  A 
&  B  per  eandem  tertiam  C  dividas  ; 
quoti  F&G  funt inter fe  utA&B. 

Demonstratio. 

Cumfiti:C=F:A 

&i:C=G:BC$.i74); 
erit  F:A=G:B  (  §. 
167),  confequenter 

F:G=A:B(5.i73)- 


3> 


1\  \  12 


8:4 

8  14  =24:  12 


Q^e.d. 

CoROLL  ARIUM. 

18*.  Si  At>B,  ctiamF>G(  5.149  )j  hoceft, 
fi  majus  &  roinus  per  idcm  vcl  squaliadividas> 
quotus  prior  poftcriore  rna/or  eft. 

TheOREMA  ai. 

182.  Si  rationum  ftmilium  A:B& 
C :  D  antecedentes  vei  confequentes  per 
idem  E  dividas ;  in  cafu  priore  quoti  F 
&  G  ad  confequentes  B  &  D  ;  in  pojle- 
riore  antecedentes  A&Cad  quotos  H 
&  K  eandem  rathnem  babent . 

Demonstratio. 

Quoniam  A:B  = 
C:D  per  bypotb.  erit 

A:C=B:D($.i7*). 
1:6=4:14  SedA:E=F,&C:E 

=G  per  bypotb.  Ergo  F :  G= A :  C 
F  2        ^  ($.181), 


1 :  6  =  12:  24 
3  3 
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(  $.181)  =B:D($.i67)>confequen- 
terF:B=G;D($.  173).  Quoderat 
nnum. 

Similiterquoniam  A  :  B=C :  D/vr 
Jbyootb.erh  A  :C=B  :  D($.i73).  Sed 
B :  E=H,&  D :  E—Kper  bypotb.  Er- 
go  B :  D=H  :  K  (  §.  1 8 1 ) ,  confequen- 
rer  A  :  C=H :  K  (§.i 6 7  ),&  hinc  tan- 
dem  A:H=C:K($.  173  )•  jQ?<^ 
trat  alterum . 

Theorem  A  xj. 

184.  Si  rationum  ftmilium  A:B  & 
C :  D  antecedentes  vel  confequentes  per 
candem  quantitatem  E  multiplices  •  in 
cafu  priore  faSfa  AE&  CE  ad  conje- 
quentes  B  &  D ,  in  pofieriore  antece- 
dentes  A&C adfaifa BE  & DE ean- 
dem  rationem  babent . 

Dbmonstratio. 
-.6_,.0       Quia  A:B  =  C:D 
6       6       fcrbypotb.K :  C=B:D 

  ($.i73).SedEA:EC 

11:6  =  18:9  — A:C($.  i78).Ergo 
E A :  EC=B :  D  ( §.  1 6  7  ),  confequen. 
ter  EA:B=EC:D($.i73). 
trat  unum . 

Eodem  modooftenditur,efle  A;BE 
=C :  DE .  Quoderat  alterum . 

ThEOREMA  14. 

185.  Si  rationum  ftmilium  A:B& 
C :  D  antecedentes  per  idem  E  &  confe. 
quentes  per  idem  F  multiplices ,  aut  di- 
widas;  in  cafu  priore  faSla ,  in  pofie- 
riore  quoti  tandem  inter  fe  rationcm 
habent . 

Demonstratio. 
3:6=12:14     A:B=C  :Dperby- 
22     2    ?  Pot^-  Ergo  EA :  B  = 

—   EC:D($.i84),con- 

6:18=24:71  fequenter  E A : FB= 

EC :  FD  (  §<cit. ) .  Qmderat  unum . 


3:6=11:24  Sit  A:E=G,B:F 
31  31  =  H,C:E  =  K,& 
T .  A.T,  D:F=L.  Quoniam 
i.3-  A:B  =  C:D  per  by- 

po/£.eritG:B=K:D($.  183).  Er- 
go  &  G:H=K:L  (§.cit.);  Quod 
erat  alterum. 

Theorbma  *j. 

186.  Pars  antecedentis  in  ratkne 

majore  ad  confequentem  eandem  ratio- 
nem  babet ,  quam  anteccdens  minoris  ad 
confequentem  fuum.  Etmajus  antecen 
dente  rationis  minoris  ad  confequentent 
eandem  rattonem  babet ,  quam  antece-* 
dens  majoris  ad fuum  confequentem . 

Demonstr  atio. 

Si  A  ad  B  rationem  majorem  ha- 
bet  ,quam  CadD  ; erit  A : B> C :  D 
($.158).  Ut  igitur  ratio  prioralteri 
xqualis  evadat,  nccefleeft  utminus 
quamA,  hoceft,  parsipfius  ($.20), 
perBdividatur($.  182):  quatpars  ft 
dicatur  F ;  erit  F :  B=C :  D ,  hoc  eft, 
in  majore  ratione  antecedentis  pars 
eandem  rationem  habet  ad  confequen- 
tem ,  quam  minoris  antecedens  ad 
fuum  ($.152).  Quod erat  unttm . 

Similiter  fi  A  ad  B  minorem  habet 
rationem,  quam  CadD;  eritA:B 
<*  C :  D  (§.  1 58) .  Ut  igitur  ratio  prior 
alteri  acqualis  evadat ,  necefle  cft  ut 
majus  quam  A ,  cujus  adeo  pars  eft  A 
(§.  20),  per  B  dividatur  (§.  182): 
quod  fi  dicatur  F ;  erit  F :  B=C  :  D , 
hoc  eft ,  in  ratione  minore  majus  an- 
tecedente  rationem  eandemhabetad 
confequentem ,  quam  majoris  antece- 
dens  ad  fuum  confequentem  ($.152). 
Quoderat  alterum. 

TheoREMA  16. 

187.  Si  fuerint  quotcunque  rationes 

ftmi- 
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%ftmilcs  A :  B ,  C :  D  y  E:  F  y  G :  H  &c. 
fumma  omnium  antecedentium  Aj-C 
-\-E+G  &c.  eft  ad  fummam  omnium 
tonfequentium  B+D+F+H&c.  ut  an- 
tecedcns  unius  rationis  Aad  fuum  con- 
fequtntem  B . 

Demonstratio. 
Ponamus  e.gr.  efic  A=£  B,  C= 
i  D ,  E—iF ,  G  =z{  H ;  erit  A+C+E 
+G=^B+i  H  ( $.88  ) ,  hoc 

eft,  fummaomnium  antecedentium 
eft  fubdupla  fummaeomnium  confe- 
quentium  ,  confequcnter  ut  antece- 
dens  unius  rationis  ad  fuum  confc- 
quentem .  Eodem  modo  cum  argu- 
mentatio  procedat ,  fi  alia  quaecunque 
ratio  antecedentium  ad  confequentes 
ponatur ,  vel  etiam  anteccdentes  fint 
confequentibus  majores ;  patet  propo- 
fitum.  Qf.d. 

Thborbma  »7. 
188.  Sifueritut  totum  A+C  adto- 
fum  B+£> ,  ita  ahlatum  C  ad  ablatum 
D  ;  crit  etiam  reliquum  A  ad  reliquum 
B  ut  totum  A+C  ad  totum  B-\-D ,  vel 
i*t  ahlatum  C  adablatum  D . 

Demonstratio. 

Aut  A:B=C:D  ,  aut 
24:ia-  A:B>C:D,  aut  dcnique 
6:  3  A:B<jC:D($.zi ).  Pona- 
jg.  9  mus  A:B>C:D.Ergopars 
ipfius  A ,  quas  dicatur  F ,  erit 
ad  B  utC  ad  D($.  186),  hoceft, 
F  :  B=C :  D  (  § .  1 5 1 ) ,  confequenter 
P+C :  B+D=C :  D  ( $.1 8  7  ) .  Quare 
cum  etiam  fit  A  +  C:B+D=C:D 
per  bypoth.  crit  F+C=A+C  ($.i 77)  > 
adeoqueF=A($.9i).  ScdFeftpars 
jpfius  A  perdemonfirata .  Pars  igitur 
toti  arqualis :  quod  cum  fit  abfurdum 
(£.84),ut  fit  A :  B  >  C :  D,  fieri  nequit. 


Sit  jam  A :  B  <*  C :  D .  Ergo  majus» 
ipfoA,  quod  dicatur  G,  ad  Bean- 
dem  rationem  habet ,  quam  C  ad  D 
(  §.  186  ),  hoc  eft,  G:B=C:D 
($.151),  confequenter  G+C  :  B+D 
=C:D($.i87).  Qnare  cum  etiam» 
fit  A  +  C:  B+D=C :  D  per  bypotb. 
erit  G+C= A+C  (  §.  1 7  7  ) ,  adeoque 
G=A($. 91).  SedAeltpars  ipfius 
G  per  demonflrata .  Ergo  pars  toti  ae- 
qualis :  quod  cum  fit  abfurd  1101(^.84), 
ut  fit  A :  B  <3  C :  D,fieri  nequit .  Quo- 
niam  itaque  nec  A:B>C:D,  nec 
A:B<jC:D  per  demonftrata  ;  erit 
utique  A :  B=C :  D  ,  confequenter 
ctiam  A:B=A+C:B+D($.i87). 
g.e.d. 

Theorema  *8. 

189.  lnrationihus  fimilibus A:B& 
C :  D  dijfcrentia  anteccdentium  A—C 
eft  ad  dijferentiam  confequentium 
B — Z>,  ut  antecedens  rationis  utriuf- 
lihet  ad fuum  confequentem . 

Dbmonstratio* 
Quoniam  A :  B=C :  D per  bypotb. 

erit  A :  C=B :  D  ( §.  1 73  ) .  Ponamus 
A>C&B>D;  erunt  A&Btota, 
C  &  D  eorum  partcs  ($.9.10).  Quam- 
obrcm  cum  fit  A :  B=C :  D  per  bypo- 
tb.  erit  A — C:B — D  — A  ;B  vel= 
C:D($.  188).  fhe.d. 

ThEOREMA  a?. 

190.  Sifueritut  antecedens  prlm*> 
rationis  ad  fuum  confequcntem  ,  ita 
anteccdens  alterius  ad  confequentem 
fuum  ;  erit  etiam  componendo  ut 
fumma  antccedentis  &  confequentis 
prima?  rationis  ad  antecedentem  vel 
confequentem  prima ,  ita  fumma  ante- 
cedentis  &  confcquentis  fccunda  adan- 
tecedentcm  vel  confequentem  fecunda. 


4*  . 

D  E  M  O  N 

4:1=10:  5 


Ekmenta  AritbmcticA  Cap.  lll. 


S  T  R  A  T  I  O. 

Si  A:B=C:D/vr 
bypotb.  erit  A:C= 
6  -4.=i5:io  B:D($.i73  ).  Sed 

vcl6*:z=i5:s  A+B^D=At:C 
=B:D($.i87).Er- 

go  A  +  B:  A=C+D:C,  item  A  + 

B:B=C+D:D($.i73).  j^e.d. 

T  H  E  O  R  E  M  A  30. 

191.  Si  fuerit  A :  £=a :  b  &  A :  C 
=a :  c  &c.  erit  A :  A+B+C=a, :  a  + 
b  +  c. 

Demonstratio. 
Quoniam  A  :B=*:  b  &  A  :C= 
a:c  per bypotb.em  A : <*=B : £=C : c 
($•  173-  i*7).  Quarc  A:*=A+B 
+C :  a+b+c  (  §.  1 8  7  ),  &  hinc  A :  A-f 
B+C=a:a+b+c(§.i7i).  j^e.d. 

ThEoREMA  31. 

191.  Si  fuerint  proportiones  quot 
cunque  ftmiles  A : £=C :D,  E: F= 
G.HJ.K^L.M &c.erit fumma  om- 
nium  antecedentium  primarum  ratio 
num  A+E+I  &c.  ad  fummam  omnium 
confequentium  B+F+K  &c.  ut  fumma 
omnium  antecedentium fecundarum  ra- 
tionum  C+G+L  &c.  ad  fummam  om- 
niumconfequentium  D+H+M&c. 

Dbmonstratio. 

CumA:B,  E:F,I:K&c.item- 
queC:D,  G:H,  L : M &c.  fint ra- 
tiones  fimiles  per  bypotb.cm  A+E+I 
&c!:B+F+K  &c.=A:B,  &  C+ 
G  +  L&c.:D+H+M  &c.  =C:D 
($.187).  Eft  vcro  A:B=C:Dprr 
bypotb.  Ergo  A+E+I  &c. :  B+F+K 
&c.  =C+G+L  &c.  :D+H+M  &c. 
<$.  167).  j^e.d, 

Theorema  »i. 

195.  Si  fuerit  ut  antecedens  prima> 
raticnis  adfuum  confequsntem ,  ita  an- 


tecedens  alterius  ad  confequentem 
fuum;  erit  etiam  dividcndo  ut  dijfe- 
rentia  terminorum  prima'  rationis  ad 
ejut  confequentem ,  ita  differentia  tern 
minorum  fecuncU  ad  ejus  confequert- 
tem ,  itemque  convertcndo  ut  differen- 
tia  terminorum  prima>  ratioms  adejus 
antecedentem ,  ita  differentia  termin  ©• 
rum  fecunda  ad  ejus  antecedentem . 

Demonstratio. 

SifueritA:B=C:D 
6:4=15: 10  per  bypotb.  erit  A:C 
=B:D  ($.i7$),con- 
fequenter  A — B :  C— 
D=B:D=A:C  (  §. 


2:4=  5 : 10 
2:6  =  5:15 


189).  Ergo  A — B :  B=C — D :  D,& 
A — B :  A=C — D :  C  ($.1 73)  •  Qc.d. 

T  H  E  O  R  E  M  A  33- 

194.  Si  fuerit  ordinate  ut  antece» 
dens  prima  rationis  A  ad  fuum  confe- 
quentem  B ,  ita  antecedens  fecund*  D 
ad  confequentem  fuum  E\  &  ut  confc- 
quens  primoe  B  ad  aliud  quidpiam  C. 
ita  confequens  fecunda?  E  ad  aliud  quid- 
piamF:  erit  ex  xquo  antecedens  prU 
mar  AadC  ut  antecedens  fecunda-  D 
adF. 

Demonstratio. 

Quoniam  A:B=D:B 
4:2=6:  3  &  B:C=E:F  per  by. 
^:Z=3-u  pa/£.critA:D=B:E& 
B:E=C:F($.  173), 
conlequenter  A :  D  = 


4  :8  =  6 : 12 


C:F($.  167).  Quare  A:C=D:F 
{§•171  )■  ^c.d. 

Corollarium  1. 

»9J .  Quodfi  ftjcrit  A  :  Bd=D :  E  &  C :  R-— f  •  E; 
cum  ethin  fit  B :  C=E  :  f  ( f.  169  )  ,  ent  A  :C 
=D:F(J.  194). 

C0R0LLARIUM  i. 
196.  Similiter  fi  fuerit  A:B=C:D&A:F 
=C  : G ;  cura  etiam  iit B  :  a=D :  C  ( f.ift  J  • 
er.tB:F=D:Grf.  194). 

co. 
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COROILAMUM  j. 
197.  Si  denique  fucrit  A :  B=C  :  D  Sc  F :  A 
=G:Cj  cum  etiam  fit  A : F=C :  G  (  J.  169), 
«ritB:F=D:G(J.  196J. 

ThEOREMA  34« 

198.  Si  fuerit  pcrturbate  ut  ante- 
tedens  prim<e  rationis  A  adfuum  confe- 
fuentemB,  itaantecedens  fecunda  E 
adfnum  confequentem  F;  &  ut  confe- 
quens  prima  B  ad  aliud  quidpiam  C  , 
ita  aliud quidpiam  D  ad  antecedentem 
fccunda  E :  erit  etiam  ex  xa  uo  antece- 
dens  prim<e  AadCutD  adconfequen- 
tem  fccundfF . 

Dbmonstratio. 

Quoniatn  A :  B~ 
8:  4=12:  6  E:F  perbypotbfipo- 
4:16—  3:11  natur  B:C=F:G  , 
8  :16=  3:  6  crit  A:C=E:G($. 

1 94) .  Eft  vero  etiam 
B :  C=D  :  E  per  bypotb.  Ert«o  D :  E 
=F:G  (§.  167),  &  D:£=E:G 
($i7?)>  confequenter  A:C=D  :F 
(•$.167).  Qj  d 

CoROLLARIUM  1. 
»99«  Quodfi  fucrit  A :  B=E :  F  St  C :  B=E:D> 
cum  ctiam  fit  B:C=D:£  (J.  169 ),  «rit  A  :C 
=D:F(J.  198). 

COROLLARIUM  ». 

»00.  Similiterfi  fueritB:  A=F:E&  B:C^ 
T> :  E  cam  etram  fit  A :  B=E  :  F  ( J.  169) »  erit 
A:C=D:F(  J.  198). 

C  O  R  O  L  L  A  R  I  U  M  j. 
101 .  Si  porro  fuerir  B :  A=F  :  E  &  C :  B=E:D; 
cum  «iam  fit  B :  C=zD :  B  ( J.  169 ) ,  «rit  A :  C 
=D:F  (J.  »00). 

COROLLARIUM  4. 

»0».  Si  idem  C  vel  squalia  per  maiu»  A  &  mi- 
nus  Bdividai,  quotui  prior  F  crit  minorportc- 
riore  G  .  Eft  cn>m  A  :  C=i :  F  &  B:C=i  :G 
(  J-  69  ) ,  adeoque  C :  B=G :  t  (  J.  169)-  £rgo 
A  :  B=G  :  F  (  J.  198  ).  Sed  A  >B,  ftr  kjpth. 
Ergo  G>F  ( J.  149). 

T  H  E  O  R  E  M  A  jf. 

203.  Majus  A  ad  idemC  majorem 
rat/onem  babct ,  quam  minus  B . 


DfiMONSTRATIO. 

Quoniam  A>B  per  bypotb.  erit 
A.C>B:C($.i82),  hoceft,Aad 
C  majorcm  rationem  habet ,  quam  B 
adC($.iS8).  Qj.d. 

TheORBMA  i6. 

204.  Quod  adidem  majorem  babet 
rationem  quam  alterum  t  id  altero  ma- 
juscfi. 

Demonstratio. 
Habeat  A  ad  C  rationem  majorem 
quam  B  ad  idem  C  per  bypotb.  Ergo 
pars  ipfius  Aeandem  ad  Crationem 
habet  quam  B  ad  idem  C(§.  186), 
adeoque  ipfi  B  aequalis  eft(£.  177)« 
Quare  A>B($.  20).  J^e.d. 

T  H  E  O  R  E  M  A    37-  . 

205.  IdemC  ad  majus  A  minorent 
babct  rationem ,  quam  ad  minus  B . 

Demonstratio. 

Quoniam  A>B  per  bypotb.  crit 
C:  A<jC:B($.2oi).  ErgoCadA 
minorem  habet  rationem  quamad  B 
($.158).  J^e.d. 

Theorema  J*. 

i  o  6 .  Ad  quod  idem  majorem  rath- 
nembabet quam  ad alterum ,  idaltero 
minus  efi . 

Dbmonstratio. 

Habeat  C  ad  A  rationem  majorcm, 
quam  ad  B  per  bypotb.  Ergo  pars  ip- 
Uus  C ,  quae  dicatur  D ,  ad  A  ean- 
dem  rationem  habet ,  quam  ad  B 
(§.  186  ) ,  hoc  eft,  D:  A  =  C:B 
(  §.  1  s 1  ) ,  &  hinc  D : C= A:B($.i  73). 
Sed  D<JC  (  §.  20  )  .  Ergo  A<B 

(§■  149)-  Qj-A 

ThEOREMA  39. 

20  7.  Dua?  quantitates fe  mutuo  muL 
tiplicantes  idcmfaclumgignunt . 

DE- 
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Demonstratio. 

Sint  duo  faclores  A  &  B ; 
4  *  erit  i:A=B:AB,&i:B  = 
*  4  A :  BA($.69  ).Eft  veroetiam 
8_3  i  :A=B:BA($.  17$),  adeo- 
que  ob  unitatem  eandem  per 
hypotb.B :  AB=B :  B  A  ( § .  1 6  7 ) .  Er- 
go  AB=BA($.  177). 

COROLL  AR]UM 

ao8.  Sint  trcs  fac"rcr«  A»  B  &  C.  Qaoniam 
AB=5A(  $.  107  );  crit  CAB=CBA  (  J.  o*>  , 
adcoque  &  ABC=BAC  ( $.207  ) .  Simiiiter  quia 
CB=BC  (  5.  107)  j  erit  ACB=ABC  (  J.  9J 
adcoquc  &  CBA=BC  A  (  §.tC7 ) .  Et  quia  AC= 
C A  ( $-107  ) ;  erit  BAC=BCA  ( J-9} ) ,  adeoque 
ACL'=CAB  (  5.  107;  .  Quare  CAB=CBA= 
BCA=BAC=ABC=ACB  (  $.  87  ,  hoc  cft ,  fa- 
£lum  idem  producirur ,  quocunque  ordine  cffi- 
cientej  in  fc  invicem  dticantur . 

SCHOLION. 

109.  Idtm  tcdtmmtdo  tjirnditur ,  fi  plurtt  futrint 
fjftotn  -•  ftd  dtmtnfirsth  frtlixivr  tvadii,  fi  flurts 
txibut  futrint  ttrmini . 

ThEOREMA  40. 

2 1  o.  Si  fatlum  per  multiplkandum 
dividitur ,  quotus  efi  multiplkans :  fi 
fer  multiplicantem ,  quotus  efi  multi- 
plkanduf. 

Demonstratio. 

Eft  enim  mukipJicandus  ad  fa&um 
ut  unitas  ad  multiplicantem  (§.  66). 
Eft  etiam  multiplicandus  adfa&um 
(  fi  hoc  per  illud  di  vidi  concipimus  )  ut 
unitas  ad  quotum  ( §.  6 9  ) .  Ergo  quo- 
tusa-mialiseftmultiplicanti($. 1  77). 
Qucderat  unum . 

Qiioniam  uniras  eft  ad  multipli- 
cantem  ut  multiplicandus  ad  faclum 
(§.  66);  eadem  unitas  ad  multipli. 
candum  ut  multiplicans  ad  fa&um 
(§.  173).  Sed  fi  iacliim  pcr  mulri- 
plicantem  dividis  ;  multiplicans  eft 
ad  fa&um  ut  unitas  ad  quotum 
(  §.  69  )  .  Ergo  quotus  eft  arqualis 


multiplicando  (§.  177).  Qttod  crat 
alterum . 

CoROLLARIUM. 
111.  Omnia  igitur  fadla  funt  numcri  coropfl* 
fiti(*  76)' 

Theorema  4t. 
112.  Si  quotus  per  dhiforem  mtdtt. 
plicatur ,  aut  contra  •  faSfum  efi  di- 
videndus . 

Dbmonstratio.- 
Etl  enim  ut  unitas  ad  diviforem  ita 
quotus  ad  dividendum  (  §.  1 74  ) .  Scd 
fi  quotus  pcr  diviforcm  multiplica- 
tur;  erit  ut  unitasad  diviforem,  ita 
quotus  ad  fa&um  (§.66).  Ergo  fe- 
cT:um  xquale  eft  di videndo  ( §.  1 7  7  ) . 
Quoderat  untim . 

Idem  verocumfitfa&um,  fidivi- 
fbr  per  quotum  multiplicetur  (§.  207) ; 
erit  quoque  in  hoc  caiu  fadhimaequa- 
le  dividendo .  Quod  erat  alierum . 
Theorema  41. 

213.  Sint  quatuor  quacunque  quan- 
titatcs  proportionales  A:B—C:  Dyfint 
totidem  aline  inter  fe  quoque  proportio- 
nales  E :  F~G :  Hy  fipofieriores  fingu- 
las  in  fingulas  priores  ducas  \fa£la  inter 
fe  proportionalia  funt ,  nempe  EA.FB 

=zGC:HD. 

Demoi^stratio. 
Cum  fit  per  hypothefin 

A:B=C:D  &  E:F  =  G:H 
EFEF  CDCD; 

CritEA:FB=F.C:FD  cV  CF:DF=CG:DW 

(§.  185  )-Sed  EC=CE  &  FD=DF 
(§.  207).  Ergo E A  :  FB=CG  :  DH 
(§.  167  )~GC:HD(  §.207  ).J^e.d. 

T  h  e  o  r  e  m  a  43. 

214.  Rationis  compofitte  exponens  efi 
tequalis  fatlo ,  quod producuni  exponen- 
tes  fimplkium, 

DE- 
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Dbmonstratio. 
Si  rationis  primac  A  :B  exponens 
s=.m ,  fecundat  C :  D  cxponens  fit  =»; 
«rit  m :  i= A:B,&  n :  i  =C:D(£.  140). 
Ergomn:  i=AC :BD(£.2i3 ),con- 
fcquenter  mn  eft  exponens  rationis 
AC  :  BD  (  $.  1 40 )  >  h°c  cft » eompofitae 
exA:B&C:D($.i59). 

ScHOLlON. 
115.  S*»»  ratimtt  S  r  4,  C5»  14  r  <  •  Iltittt  exptnens 
tfi  X  ,  fc»;»'  4  •  ctmftfitMm  dttarnm  habrnt 

191      24  .  $«f  19*  :14— 8  ,  fW      f*cl»m  ex  x 
in  4  .  Cnimm  ttdtm  itmtnjlrttit  /nkm  tai>«  ,  jf 
rr/  futrim  rttitnti . 

ThEORBMA  44. 

216.  Si  plures  fuerint  quantitatet 
continue  proportionales  A ,  B ,  C,  D  &c. 
prima  A  adtertiam  C  eji  in  rationedu- 
f\icata\  ad  quartam  D  inratione  tri- 
plicata  &c.pr'tm*  A  ad  jecundam  B . 

Demonstratio. 

1.  Quoniam  A  :  B=B :  C  per  by- 
potb.  AB  ad  BC  habetrationcmdu- 

5Iicatam  ipfius  A  ad  B  (  §.  1 5 9  ) .  Sed 
iB  :  BC=A :  C($.i  8 1 ) .  Ergoetiam 
A  ad  C  rationem  duplicatam  habet 
ipfius  A  ad  B  (  §.  167).  Quod  erat 
tinum . 

2.  Quoniam  A:B  =  B:C  =  C:D 
per  bypotb.  ABC  eft  ad  BCD  in  ratione 
triplicata  ipflus AadB(£.  159).  Sed 
ABC:BCD=A:D(  §.  178  )  .  Ergo 
etiam  Aad  Deft  in  ratione  triplica- 
ta  ipfius  Aad  B($.  167).  Quoa  erat 
fecundum . 

3 .  Facile  apparet ,  quod  eodem  mo- 
do  demonftrari  poffit ,  primumtermi- 
num  habere  ad  quintum  rationem 
quadruplicatam;  adfextum  quintu- 
plicatam  &c.  primi  ad  fecundum  . 
Quoderat  tertium . 

Wolfii  Oper.  Matb.TomJ. 
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T  H  E  O  R  B  M  A  4f- 

217.  Sifuerit  quacunque  quantita- 
tum  AyByC ,  £> ,  £  ,F&c.feries;  r*u 
tio  prima  A  ad  ultimam  F  componitur 
ex  rationihus  quantitatum  extremis  in- 
terjacentium  A:BtB  :C ,  C :  Z>,  D\B% 
EiF&c. 

Demonstratio. 
Si  enim  omnes  antecedentcs,  iti- 
demque  omnes  confequentes  in  fe  in- 
vicem  multiplices;  facta  ABCDE  & 
BCDEF  funt  in  ratione  compofita  ra- 
tionumA:B,B:C,C:D,D:E,E:F 
&c  ( §•  1 5  9  ) .  Sed  ABCDE :  BCDEF 
=A:F($.  178).  Ergo  etiam  AadF 
eft  in  ratione  compofita  omnium  mo* 
dorecenfitarum($.  167).  Qe.d. 

ThEOREMA  46. 

218.  Rationes  compofita  ex  rationU 
bus ,  quarum  finguU  fingulu  aquales 
funt ,  inter fe  «equales  funt . 

Demonstratio. 

SitA:B=C:D, 
6:3=  4-*  E:F=G:H,I:K 
3:1=  12:4  =  L:M  per  by- 

y.i~  20:4  potb. eritAE:BF 

^03=960:32  =  30  ~CG:DH($. 

2ij),adeoque  & 
AEI:BFK  =  CGL:DHM  (§.  cit.). 
Ratio  veroAEI:BFK  componiturex 
rationibus  A:B,  E:F  &  I:K;  ratio 
CGL-.DHM  ex  rationibus  C:D, 
G  :H,L:M(^.  159).  Ergo  conftat 
propofitum.  Qf.d. 

Theorema  47. 

219.  Sifuerint  quatuor  quantitates 
proportionales  A,B ,C&  D'f  aquemuU 
tip/ices  prim<e  atque  tertU  A  &  C  , 
itemque  fecunda  ac  quartte  B  &  D  , 
juxta  quamlibet  multiplicationem^utra. 
que  utramque  vel  una  fuperant,  vel  una 

G  <tqua- 


Elementa  AritbmcticA  Gap.  IV* 


*qualesftmt%  velutiadefcittnt,  inter 
fc  comparata. 

DeMONSTRATIO' 

Denotentur  aequemultiplices  ipfa- 
rum  A  &  C  per  m  A  &  mC ,  itemquc 
stquemultiplicesipfarum  B  &  D  per 
nB  &  nD .  Cum  fit  A :  B  =C :  D  per 
bypotb. eritctiam  mA:nB=mC:nD 


( §.  185),  confequenter  m  A :  mC= 
nB :  n D  ( §.  1 7  $  ) .  Quamobrem  fi  m A 
=mC,erit  nB=nD;  fi  mA>mC, 
etiam  nB>nD;fi  mA<mC,  etiam 
nB  <-nD(^.i5i).  Qj  ^ 

ScHOLiON. 

tio.  ffxt  frofrittttt  frofortionalittm  ttutur  Eucli- 
des (*)  »»      dtfinitndii  at  inde  ttttras  dtmtnfirat . 


C  A  P  U  T  IV. 

Dc  Speciebus  ArithmeticA  in  Numeris  Fratfis. 

totpartes,  quothabetintegrum,  in« 
tegro  aequales  funt  ( §.  8  6  ) .  Ergo  inte- 
grum  parti  fraclionis  aequale  elt ,  con- 
fcquenter  ipfa  integro  major  ( §.  20  ) . 
Quoderat  tertium. 


Thbouma  48. 
221.  O  /  numeratorefi  ttqualis deno- 
\^  minatori,  fraclio  %<equiva- 
Jet  integro ;  /  minoryfracTto  |  minor  efi 
integro-  fimajor ,  fraclio  ^integro  feu 
unitate  major  efi . 

Demonstratio. 

Denominator  enim  indicat  unita- 
tem  fcu  integrumin  partes  scquales 
(e.  gr.  in  noftro  cafu  in  4)divifum, 
&  numcrator  numcrat  partes  iftiui- 
modi  in  cafu  aliquo  datas  (§.  59). 
Quodfi  crgo  numerator  denominato- 
ri  aequalis  per  bypotb.  tot  dantur  par- 
tes,  quot  habet  integrum .  Ergofra- 
clio  intcgro  £equalis($.  86  ).  jQuod 
erat  primum . 

Sinumerator  denominatoreminor 
per  bypotb.  aliquot  faltem  danturpar- 
tesintegri,  nonomnes.  Ergo  fra<5rio 
tantum  aliquot  partibus  integri  aequa- 
lis ,  confequentcr  eodem  minor  (§.  20) . 
Quoderat  fecundutn. 

;Si  denique  numerator  majoreft  de- 
nominatorc  perbypotb.  plures  dantur 
partes,  quam  habet  integrum.  Sed 

C»J  Eletn.  V-  dcf.  j. 


S  C  H  O  L  I  O  N. 

»it.  Frailionet  inttrro  teautlei  vtl  ttdtm 

rti  dituntnr  tmlgo  fpuriz  ,  quia  pnfrit  Itqntndo  fra\m 
nimes  non  funt  nijt  qtist  integro  minnrtt  (  J.  38  )  . 

PrOBLEMA  17. 

2  2  % .  Jnvenire ,  quot  integra  fraHio, 
qua1  integro  major  ( -J  ) ,  contineat . 
ReSOLUTIO. 
Numerator  8  per  dcnominatorem 
^dividatur:  dico,  quotum  2indica- 
re,  quodpctebatur. 

Demonstratio. 

Quotus  enim  2  indicat  ,quotiesde- 
nominator  4  in  numeratore  8  conti- 
neatur  ($.69) .  Scd  dcnominator  idcm 
eftcumintegro(^.59).  Ergoquotus 
indicat,  quoties  integrum  in  fra&io- 
ne  contineatur .  jfJ.  e.  d. 

Problema  iS. 

224.  Integros  numeros  reducere  ad 
fraclionem  denominatoris  dati . 
J  RE- 
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Resolutio. 

1.  Mulriplicetur  numerus  integer  per 
denominatoremdatutii . 

2.  FaCtum  fcribatur  loco  numerato- 
ris.  Ita  reperies  3  5=4°» 

Demonstratio. 
Eft  nempe  faclum  ad  dcnominato- 
rem  datum ,  ut  nuinerus  integer  ad 
unitatem($.66. 169).  Sedunitas  & 
denominator  datus  funt  idem  inte- 
grum  (§.  s 9  )  •  £rgo  fra&io  &  nume- 
rus  intcger  xquales  funt  (  §.  177)- 

IHEOREMA  4J' 

225.  FraWones  bomogene*  aquales 
funt ,  quarwn  numeratores  ad  fuos  de- 
nominatores  eandem  rationem  babent ; 
tnajor  efi  y  cujus  numerator  babet  ra- 
Tionem  majorem ;  minor  vero ,  cujus  nu- 
mcrator  babet  minorem . 

Dg  MON5TRA  TIO. 

Cum  fra<5tiones  inter  fe  fint  homo- 
geneae  exbypotb.zd  candem  unitatem 
referuntur  ( §.  l  s ) »  adeoque  ipfarum 
denominatores  idem  totum  referunt 
(5-59)«  Quare  fi  numeratores  ad  fuos 
denominatores  eandem  rationem  ha- 
bent ;  fracYiones  aequales  funt($.  177); 
cujus  vero  fra&ionis  numerator  ad  de- 
nominatorcm  fuum  rationem  majo- 
rem  habet ,  ea  major  eft ;  cujus  nume- 
rator  minorcm  habet ,  ea  minor  cft 
(§.204)-  J^e.d. 

E.  gr.  -£=t=t'*=H-=t  •  sed  TT  <  *  • 
ScHOLlON. 

«16.  lnttlligitur  ddto  idtntiui  fr*8imum  >  fin%- 
mrAtor  mniut  miti  ttniinttuur  in  dtiwminatvre  fu»  , 
^untiti  numtTMr  •Ittriu*  in  fuo  fntinttur .  Frtili» 
Itmtr  tfit  *nttlligiturtfi  numtrntvr  iffiui  flmritt  e<m- 
tinttur  in  f*>  dtntminAttrt  ,  qtutm  numtratir  dlttriui 
im  dtmminAtort  fuo  i  idqtM  divifi*  dttnmitutirit  ftr 
mmtraiarem  prodit  , 


COROLLARIUM. 
1*7-  QuoJfi  ergo  tam  numerator»  qusm  dc- 
nomiuator  alicuius  fra&ionis  (f )  per  eundem  nu- 
merum  (t)  muUiolicetur  vel  dividatun  in  cafu, 

Sriorc  tacia(rV),  in  poftenorc  quoti  (7)  coa. 
ituunt  fraftionciii  datx  (  7  j  iquivaleiucm  (  J. 
178. 1S1  ). 

Problema  i«. 
228.  Invenire  communem  menfuram 
maximam  duorum  numerorum .  ' 
ReSolutio. 

1.  Dividatur  numerusmajor  permi- 
norem . 

2.  Diviforprimaedivifionis  feu  nume- 
rus  datus  minor  denuo  dividacur 
perrefiduum  primxdivifionis. 

?.  Similiter  divifor  fecundx  divifio- 
nis  dividatur  per  refiduum  fecun- 
dx  &  ita  porro,  donec  nihil  rc- 
maneat . 

Dico,  diviforem  ultimum  efTecom- 
munem  menfurammaximamnume- 
rorumdatorum . 

E.  gr.  Sint  numcri  dati  168  &24O)  reperie- 
tur  eorum  commuais  meniura  raaiiraa  14  uuoc 


in 

7 

Similiter  communis  menfura 
rum  95&  47  reperitur  t . 

Dbmonstratio. 
Divifor  ultimus  24  metitur  divifo- 
rem  antecedentis  ( in  noftro  quidem 
cafu  fecundat ) di vifionis  7  2  ( /vr  bypo- 
tb.  &  5.74  )  •  Ergo  &  metitur  dividen- 
dum  antecedentis  (  hoc  cft ,  in  noftro 
cafulecundx  )  di vifionis  1 6  8 ,  quippe 
ex  dividendo  ultimae  divifionis  71 , 
aliquoties  (  hic  quidem  bis  )  fumto  & 
ejus  divifore  24  compofitum .  Mcti- 
tur  adeo  numerum  unum  datorum 
1 68  &  rcfiduum  primx divifionis  7 2 , 
adcoque  &  numcrum  altenun  dato- 
G  x  rum 
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rum  240,  quippecxminore  168  ali- 
quoties(in  noftro  cafu  fcmcl)fumto 
&  refiduo  primx  divifionis  7icompo- 
fitum.  Eft  itaque  communis  nume- 
rorum  datorum  menfura  (  §.  78  ) . 

Efle  vero  communem  menfuram 
maximam  ordinc  retrogrado  per  indi- 
rectum  dcmonftratur.  Ponamus  cnim 
numero  invento  24  majorem  efle 
menfuram  numerorum  datorum  140 
&  168  communem.  Patet  igiturcx 
antecedentibus  ,  quod  etiam  metiri 
debeatrefiduum  primx  feu  diviforcm 
fecundac  divifionis  72 ,  adeoque  &  re- 
ftduum  fccunda?  divifionis  feudivifo- 
rem  tertiac ,  hoc  cft ,  in  noftro  cafu  in- 
ventam  communem  menfuram  24  . 
Sed  numerus  is  eadem  major  eft  ex 
bypotb.  Ergo  communem  menfuram 
inventam  24  metietur  numerus  ma- 
jor,  quam  24.  Quod  cum  fitabfur- 
dum  ( §.  74 ) ,  major  communis  mcn- 
fura  nondatur.  Eftigitur  ca,  quam 
invenimus,  maxima,  Q^e.d. 

SCHOLION  1. 
219*  Qui  dttmnflrttitntttt  tina  qtmfi  cbtutu  ctntfrt- 
htndtrt  (upitint  >  iilti  batt  pmtntrtrnnt  tLtttrum  rrfol»~ 
ti*  juvaliii. 

I.  72=}  •  »4  psr  divifionem  tertiam . 

II.  168=*.  714.14  per  divif.  feo  =1.3.24 
+24  pernum.  I.  =7.14. 

III.  140=1  •  168+72  per  divif.  prim.=7.i4 
-j~3  .  24  per  num.  I.  &  II.  =10 .  24 . 

SCHOLION  2. 

240    96    48  etmntmnit  nttnfura 

j68    72    24  m**'m*  invtmtHr  ftr  mmuam  tarun- 

  dtm  *  ft  invictm  fubtracliontm .  Innn- 

7*    *  +    *4  mtrit  auttm  ctmbtndii  gtatUUivifit 

96    48     o  fubfiitnitur  :    u,  txt,n- 

flum  efitndit. 

ProbleMa  10. 
231.  Fratlionem  datam ad minores 
t ermmot  reducere ,  boc  ejl,  invenirefra- 
fthnem  dat*  ( $| )  a-quivalentem ,  fed 
minoribus numeris  exprejfam . 


Resolutio. 
Dividatur  tam  numerator  io,quam 
denominator  48  per  eundem  nume- 
111014,  qui  utrumquemetitur:  quo- 
ti  5  &  12  componunt  fra&ionem 
quxfitam  -fe ( §.  2 27  ) . 

CoROLLARIUM  i. 

232.  Si  ergo  divifio  fit  per  communem  menfu- 
ram  manmam  numeratoris  ac  denominatorii 
( J.ia8  )j  ira&ioad  terminos  minimos reducitur . 

COROLLARIUM  a. 

233.  Si  numeratorem  ac  denominatorem  fra- 
clionis  datac  iola  unitas  metitur  >  ad  minoicuer- 
mino*  reduci  nequit . 

SCHOLION. 
2 14.  Metrftiut  accidit  intxtrcitatii  ctmmuntm  mtnfia. 
rammaximam  tjtntrcrt ,  quam  ittrati  ftr  mtnfurat  mi- 
ntrtjjftntt  animadvttftt  divifmt  fraclitntt  rtductrt . 

PROBLEMA  21. 

225.  Duas  vel  plures  fraSfiones  datas 
ad  eandem  dcnominationem  reducere , 
boc  ejl ,  invenire fratliones ,  qua  datis 
ttquales  funttScommuni  denominatore 
gaudent . 

R  ESOLUTIO. 

Cafus  l  Si  fractiones  dua;  dentur  , 
quaclibet  integra  multiplicctur  per  de- 
nominatorem  altcrius. 

Cafus  II.  Si  plures dcntur ,  tam  nu- 
merator,  quam  denominator  uniuC 
cujufque  ducaturin  fadtum  exdeno- 
minatoribus  reliquarum . 
E.  gr.  14)*,  1  >H»  1  »H=f>S  -H,  -H  • 

De  monstratio. 
Fractiones  communem  haberede- 
nominatorem,  patet  pet  §.§.  9$.  207. 
208  .  Quod  vero  arquivaleant  primum 
propofitis ,  manifeitum  cft  pcr  ^.227. 
Conftatergo  propofitum.  Qe.d. 

P  R  O  B  L  E  M  A  22. 

2 $6.  Fraftiones  addere. 

Rbsolutio- 
1.  Si  fracliones  datac  diverfos  deno- 

miiu- 
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minatores  habuerint,  reducantur 
adeundem($.2$5  ). 
2.  Addantur  numeratores  (  §.  9  6  )  & 
jfummx  fubfcribatur  denominator 
communis . 

E.  gr.  f +i=|.a.  +  Li.  (s.  »Jf  )=H  = 

«rV(«.«j).  ^H^mmrd- 

»  J5  )  =W=i *  r  ( 5.  ** J)  =iTV ( *  *i • ) • 

Demonsiratio. 

Cum  denominatores  fint  nomina 
unitatum  ,  ex  quibus  numeratores 
componuntur  (§.  59);  numeratores 
tantum  adduntur .  Quoniam  vero  ad- 
di  nequeunt,  nififuerint  homogenei 
(§.  6 1 )  ad  eandem  denominationcm 
iunt  reducendi  ( §.  3  5 ) .  Qe.d. 
Problema  ij. 

237.  FraRioncm  datamexalia  da. 
ta  fubtrabere. 

R-ESOLTJTIO. 

1.  Si  fra&iones  datae  diverfos  habent 
denominatores,  reducantur  ad  ean- 
dem  denominationem  ($.235). 

%.  Numerator  unius  exnumeratore 
alterius  fubducatur  ( §.  1 03  )  &  refi- 
duo  denominator  communis  fub- 
fcribatur . 

E.gr.f- v=*=HJ.  *$i)&T-i=rV 
-T%fj.*j$)=rV. 

Theorema  jo. 

2  3  8.  Fratlio  eequatur  numeratoriper 
denominatorem  divifo ,  £of  |=  3:4. 
Dbmonstratio. 

Eftenim  fra&io|ad  unitatemfeu 
integrum  ut  numerator  3  ad  denomi- 
natorem  4C5.38.59).  Quarc  cum  fit 
ut  antccedens  ad  confequentem  ita 
exponens  rationis  ad  unitatem($.  140), 
fi  antecedcns  lumatur  numerator  3 , 
confequens  denominator  4 ;  erit  fraclio 
Jexponens  rationis  ($.17  7)-  ^quatur 
ergo  fraclio  numeratori  per  denomi- 
natorcm  divifo  ($.13$).  JCJ/.  d. 


PROBLEMA  *4- 

239.  Frattionem  perfraSiionem  muU 
tiplicare . 

Rbsolutio. 
Ducatur  numerator  unius  fracYio. 
nisinnmneratorem,  &  denominator 
unius  in  denominatorem alteri us ;  fa- 
cla  conftituunt  fraclionem  quzfitam . 
E.gr---f=t=f(jJ.*J'). 

Dbmonstratio. 

Sit£(*)=A:B($.238)=F,&g 
(£)=C:D($.  r/Y.)=G;erit  B:  A 
=  i:F,6cD:C=i:G($.69).  Ergo 
BD:  AC=i:FG(£.2i3),  hoceft, 
AC :  BD  («)  =FG  :  1  (£.i  6  9)=FG 
(£)•  d. 

SCHOLION  1. 

140.  Tfon  mirnmy  qutd  fatfum  fttUwilmt  minut  t 
cum  rtvtr*  divifio  fit  ,  <j*<t  muUiflictttiti  vtitur  .  £. 
gr.  4  mnltiflitart  ftr  j-  idem  tft  ttc  invtnirt  tUmidinm 
duttrum  fttrtium  ttrtUrum . 

SCHOLION  ». 

141.  Hinc  frttilionnm  mnltiflicath  ftqutntt  mtdo 
fntilius  dtmtnftrtttur .  Si  fra&tio  f  multiplican  J» 
per^,  dux  partcs  tertix  quatuor  quintarum  ia- 
vcniendx .  Data  igitor  fra£tio  inftar  totius  con- 
fiderata.dividenda  eftln  toc  partes  xquales  ,  qaoc 
multiplicatoris  denominator  3  babct  unicatcs , 
fcilicec  ionoftrocafu  in  tres,  &  pars  ifta  multi- 
plicandaper  nurneratorcm  multtplicatoris ,  ncra« 
pchicper»  ($.  59). 

ScHOLION  3. 
I4t.  Hx  ttttttm  ofui  tft  ut  ttnmttmut  %  fi  frttctiu 
ftr  nnmtrum  itntgrum  muliifticandt  »  ducendum  tffe 
folumnumerttterem  in  integrum  numtrum  dtttum .  £.  gr. 
f*(l*mtxlfimefi  f . 

Problema  »$. 
243.  FraHionem  %per  aliam  fraElio* 
nem^dividere* 

Resolutio. 

1.  Divifor  invertatur.  E.  gr.  loco  | 

fcribe|. 

2.  Divifor  inverfus  ducatur  in  divi- 

dendum  (5-239  )•  quod  P"*1»*  i&  le« 
i]-(5. 223)cftquotusquacfitus. 


f4 
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DemonstratIo. 
Quoniam  divifor  ad  dividcndum 
ut  unitas  ad  quotum  ($.69) ;  crit  etiam 
dividendus  addiviforem  ut  quotusad 
unitatem(^.i69).  Quodfi fradliones 
ad  eandem  denominationem  reducan- 
tur ($235),  cum  exdem  fint aequa- 
les  quotis  ex  divifiotie  numerato- 
rum  per  denominatorem  communem 
(§.  238);  erit  numerator  fracrionis 
dividendae  ad  numeratorem  dividen- 
tisut  f  ractio  di  videnda  ad  fracVionem 
dividentem  ($.181),  confequenter  in 
hoc  cafunumcratordividendae  adnu- 
meratorem  dividentis  ut  quotus  ad 
unitatem  ($.167).  Quare  fra&iones 
datai  ad  communem  denominatorem 
reducendse  funt  &  numerator  divi- 
dendac  per  numeratorem  dividentis 
dividi  debet,  ut  habeatur  quotusex 
divifionefra&ionisdividendas  perfra- 
ctionem  di  videntem  emergens($.  177). 
Enimvero  dum  fra&iones  duae  ad 
eandem  denominationem  reducun- 
tur ,  numerator  primx  enalcitur  ex 
numeratore  ipfius  dato  indenomina- 
torem  fecundac,  numerator  vero  fe- 


cundae  ex  ipfius  numeratore  dato  in 
denominatorem  primac  duc~ro(£.23  5)  • 
Obtincmus  adeo  numeros,  ex  quo- 
rum  divifionequotus  quaelitus  cmer- 
git,  fi  diviibr  inverfus  juxta  §.  239 
in  fra&ionem  dividcndam  ducatur. 
Qe.d. 

ScHOLION. 
Z44.  liequt  ver*  ntirumtfi  ,  quad  qum  tmmtri  /». 
ttgri  tjft  fojjint ,  Vna  tnitn  fraciia  aiterxm  ttr  ,  bua. 
ttr ,  millitt  &c.  tomintrt  pottf! .  Aff*m  jdeo  ,  cutn 
fraiiiontt  jint  rationet  ($.141),  tai  diviatrc  idem 
tfit  <tc  rationum  rjtientt  invejiigart. 

PROBLEMA  \6. 

24  5.  Inte&rum  3  per  fraclionem  J  du 
viderc . 

Resolutio. 

1.  Divifor  invertatur,  ut  in  proble- 
mate  pracccdente  (  §.  243  ).  E.  gr. 
locof  fcribe  J. 

2.  Numerus  integerdatus  3  ducatur 
in  Numeratorem  7  diviforis  inverii. 

3.  Fa&o  fubfcribatur  ejufdemdeno- 
minator  4:  quod  prodit2^  five  5I 
eftquotusquaifitus. 

Demonstratio. 
Eadem  eft  cum  demonftratione  pro- 
blematispraecedentis($.  243 ). 


CAPUT  V. 

Dc  Fotcntiis  Numcrorum,  Gcncfi  fr&fcrtim  ac  Analyj 
Numcrorum  Quadratorum  &  Cubkorum. 


Definitio  sj. 
246.  Olnumerus  quicunque  2  in  fe 
O  ipfum  ducatur,  factum  4 
Numeruf  quadratus;  ipfe  autem  hujus 
intuitu  Radix  quadrata  appellatur . 

COROLLARIUM. 
247*  Com  fit  ut  unitas  ad  radicem  quadratam, 


ita  radix  ad  ipfum  quadratum  (  $.  66. 146  )  j  eric 
radix  media  proportionalis  intcr  unitatem  6c 
quadratum  ($•  ij<). 

Definitio  54. 

248.  Si  numerus  quadratus4  por- 
ro  per  radicem  2  multiplicetur ;  fa- 
ctmn  8  dicitur  Kumerus  cubkus  feu 

Cubus, 
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Cubusy  &radix  a  cjusintuitu  Radix 
cubka. 

C  o  R  o  l  t  A  r  i  U  M. 

140.  Cnm  fit  ut  unitas  ad  radicem,  ita  radix 
a4  fluadratum  (§.  66.  »46  ) ,  &  ut  unita»  ad  radi- 
ccm  ,ita  quadratum  ad  cubum  (§.66.  »48 ) »  ent 
etiacn  radii  ad  quadratutn  ut  quadramm  ad  cu- 
bum  (  §.  167  ) ,  hoc  eft  ,  unitas ,  radix ,  quadra- 
tum  &  cubus  in  continua  proportione  progrcdiun- 
tur  ( § .  1 56 )  &  radix  cubica  eft  prirous :  ei  duobus 
numerii  roediis  cootinue  proportiooaltbu»  inter 
tmitatcm  «V  cubum  • 

DeFINITIO  55- 

250.  Cumiftiufmodimultiplicatio 
jn  infinitum  continuari  poflit ;  facta 
inde  genita  generali  poteflatum ,  poten- 
tiarum,  dignitatum  nominc  appellari 
folent .  Vieta  cadem  Magnitudsnesfca- 
lares  vocat . 

Definitio  %6. 

1 5  x .  Exponens  dignitat is  eft  nume- 
rus,  quiindicat,  quonesdignitasda- 
ta  perradicemdividenda,  antequam 
ad  unitatem  perveniatur.  Ita  expo- 
ncns  quadrati  eft  2,cubi  ?  (£.246.248). 

DeFINITIO  J7. 

252.  Hodie  tantumnonomnesdi- 
gnitates  optime  diftinguunt  per  expo- 
nentes ,  ita  ut  radix  dicatur  dignitas 
prima,  quadratum  fecunda,  cubus 
tertia  &c.  Qui  Arabes  fequuntur  , 
fingulispotentiis  peculiaria  imponunt 
nomina ,  diverfa  tamen  ab  iis ,  quibus 
cum  Diofbanto  (a)  utuntur  Vteta  (b)  & 
Ougbtredus  (c)  .  Nomina  Arabum 
funt:  Radix,  Quadratum ,  Cubus,Qua- 
dratoquadratum ,  feu  Biquadratum , 
Surdejolidum ,  Quadratum  Cubi ,  Sur- 
defolidum  fecundum,  Quadratiquadra- 
ti  quadratum ,  Cubus  cubi ,  Quadra- 
tum  Surdefolidi ,  Surdefolidum  tertium 
&c.  Nomina  Diophanti  funt :  Latus 
ieu Radix ,  Quadratum ^Cubus ,  Qua- 

(i)  In  librij  Arlchmtticorum  . 

(0)  In  Ki60f€  io  Attem  Ao»l>-t.  c»p.  j.  £  m.  1. 


dratoquadratum ,  Quadratocubus ,  Cu- 
bocubus  ,  Quadratoquadratocubus  , 
QuadratocubocttbusjCubocubocubus&c* 

SCHOLIOK. 
xfj.  Multi  tfttadratuM  voctmt  Zenftim  .  JVinc  t«m» 

p»flt*:  Zcnfizenfui,  Zer.ficubus,  Zenfizenzenfm» 
Zenfurdefol  idus  &c 

HyPOTHESIS  11. 

2  54*  «Q*'  Arabum  denominationi- 

btts  ufi ,  potentiarum  ftgnis fequentibus 

utuntur:  1.  R,  2.3,  3.C,  4.  33, 

5.$,  6.30,7.3^,8.333, 9.  cc, 

10. 3 (f ,  11.  C£  &c.  Af«//o  commodius 
Cartefius  (*/)  monito  Kepleri  (e)  obfccu- 
tus  radici  fuperius  a  dextris  jungit  expo- 
nentem ,  e.  gr.  fi  a  fuerit  radix ;  erunt 
potentia  ipfam  fequentet  ax  ,a ?,  a4,a  *  ,a6 
&c.ff/,yf  3=2;  i*,  2J,  24,  25,  26,&C. 
//^  ut  ftt  z2~4 , 23=r8  ,  24=i6  &c. 
Definitio 

2 5  5-  Quantitatem  ad  dignitatem 
deftdcratam  cveherexfevsi  eftacinve- 
nire  fa£tum  ex  ipfa  aliquotics  in  fe  du- 
cla  cmerzens  •  E.  sr.  2  eveherc  ad  di* 
gnitatem  tcrtiam  idem eft  ac  mvenire 
fa«5lum  8  ,  cujus  facbores  2,2,2. 
Definitio  S9- 

256.  dignitate  data  radicem  ex* 
trabere ,  vel  latus  educere ,  idem  eft  ac 
invenire  numerum,  e.gr.2,  qui  ali- 
quotiesin  fe  ipfum  ductusdatampo- 
tcntiam  ( e.  gr.  tertiam  )  8  producit . 
Scholion. 

4J7.  Cnm  iignhatet  fnftrhrtt  mmifl  in  A*alyfl> 
ufum  htbtMf,  in  frtftnti  gtntfln  &  antlyfln  qua- 
dratorum  &  cnlarum  tinium  tredimui .  t\tdicct  vtr» 
«tmdr«t4t  ac  cubicat  txtrtStmmt  omnium  diginmm  *»- 
nttrot  qutdntot  &  cubictt  mft  dtbtt  ,  qutt  ftqutnt 
ttbuU  txhibet  . 


Rad'tcs 

1 

» 

J_ 

4 

5 

6 

 7 

S 

9 

Qnadrati 

1 

4 

_9 

16 

11 

81 

Cubici 

1 

8 

i7 

«54 

l»J 

343 

S»* 
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Definitio  6q. 

258.  Radix  tam  quadrata,  quam 
cubica ,  autdignitatis  fuperioriscujuf- 
cunque  dicitur  binomia ,  fi  ex  duabus ; 
trinomia ,  fi  ex  tribus ;  multtnomia  fi  ve 
polynomia ,  fi  ex  pluribus ,  quam  dua- 
bus  partibusconftat. 

Theorema  f  1. 

159.  Potentia  ejufdem  gradus funt 
in  ratione  tantuplkatalaterum,  quot 
nnitates  babet  exponens  earundem ,  boc 
efi ,  quadrata  babent  rationem  duplica- 
tam ,  cubi  triplicatam ,  quadratoqua- 
drata  quadruplicatam  &c.  rationcm 
fuarum  radicum. 

Dbmonstratio. 
Potentiae  orinntur ,  fi  radices  A  & 
B  aliquotiesin  feipfasducas($.  150) . 
Quare  cum  eadem  radix  A  ad  ean- 
dem  radicem  B  eandem  habeat  ratio- 
nem  ;  ratioquadratorum  componitur 
exduabus,  cuborum  ex  tribus ,  qua- 
dratoquadratorum  ex  quatuor  ,  & 
reliquarum  potentiarum  ex  totratio. 
nibus  fimilibus  ,quot  cxponens  earun- 
dem  habet  unirates.  Ergo  quadrata 
habent  rationem  duplicatam  ,  cubi 
triplicatam ,  quadratoquadrata  qua- 
dmplicatam,  &  ceterx  potentiac  ratio- 
nem  tantuplicatam  fuarum  radicum , 
quot  unitates  habct  exponens  earun- 
dem(£.  159). 

Theorema  $a. 
2  6o.guantitatum  proportionalium  po- 

tentia?  ea-dem  funt  etiamproporthnales. 
Demonstratio. 
Habent  enim  potentiae  cjedemra- 
tionem  multiplicatam  ipfarum  A :  B  , 
B  :  C,  C :  D,  D :  E  «Scc.vel  A  :  B,C:D, 
E :  F  &c.  ( §.  2  5  9 )  •  Sed  hac  rationes 
omnes  intcrleeardem  funt  per  bypotb. 


Ersp  p0tentiasift2ev.gr.  A 5 ,  B5,C  , 
D* ,  E  ,  &c.conftituunt  rationes  com* 
pofitasex  rationibus,quarum  fingulae 
fingulis  aequales  funt  ($.250),  confe- 
quenter  eafdem  ( §.  2  1 8  ) ,  atque  adeo 
proportionales funt ( §.  1 5 5  ) .  Qt.d. 
Theorema  53. 
261.  N  umerus  quadratu  s  radicis  bi- 
nomi*  componitur  ex  quadrato  partis 
prim* ,  exfaclo  dupliprim*  in  alteram 
&  ex  quadratopartis  alterius . 

Demonstratio. 

Prodit  enim  numerus  quadratus  , 
fi  radix  in  feipfam  ducitur($.  246). 
Utraque  vero  pars  radicis  figillatim 
ducitur  in  utramque  fimul  (  §.  1 1 1 ) . 
Quare  produdlum  componi  debet  i°. 
exfaclopartisprimac  infeipfam,  hoc 
eft ,  ex  quadrato  partis  prim3e($.246) : 
20.  ex  faclo  partisprimacin  fecundam 
&  exfaclo  fecundaein  primam,  hoc 
eft,  ex  duplo  facto  pnmac  infecun- 
dam,  feu  ex  facto  dupli  primacinle- 
cundam  (  §.  207.  208  ):  i°.  ex  facto 
partis  fecundas  in  feipfam,  hoceft, 
ex  quadrato  partis  fecundaj  (  §.  246  ) . 
Qjr.d. 

SCHOLION, 
l6t.  Vemmflratio  ecuUrii  ,  fi  In  cuocttiujue  txcm- 
flo  finguUri  multiplicx:io  :r.n  ctHu  ftrtgitur  ,  fcd  fitl- 
tem  indicttur  i  ouo  in  caft*  exemfli  univerfiiiit  iiicet 
tuctur  :  id  nimhum  mn  infeiitiui ,  nuam  figur.*  in  Cec- 
mttrU%rtfr*ftnt*ni ,  ejuod  finguUri.t  in  tmiverfimmem- 
nU  communt  htlxnt .  E.  gr.  fitrtdix  tir.mi*  34««« 

30  +  45  trit 

30  +  4  t\*dix  iinmt/t . 

3Q  +  4 

1  6    Quxdratum  ftrtii  II. 

1  101  TtiltttxT.inU. 
1  aoj 

900    Quadrttum  farti: 


I. 


1  1  5  6 


Qnadratum  tttiut .  " 
F-greglum  hoc  ertificinm  virti  imaginatiinit  Mltt  tx- 
icndit  dr  inttllettim  ju  nat  tam  in  dtmonfirationibmi  c<m- 
cifitndit ,  qutm  in  froftfitionibut  invtnitndit . 

C  O- 
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CoROILARIUMi. 
i6  $.  Cum  pars  dextra  five  fecunda  mtcr  unita- 
Ces ,  finiftra  five  priroa  inter  decades  locura  obn- 
neat(J.jo)-,  qoadramm  illius  in  locodextimo, 
fartum  cx  unios  doplo  in  alteram  m  fecundo,  qua- 
dratum  dcnique  prim*  in  tertio  a  dexcimo  termi- 
fla/id<b€t(J.  49J- 

ScHOHON  *• 
»64.  Scilictt  qu*dr*:um  ptrtit  dextim*-  nulUm  *d- 
jnnfTam  htbet  cyfhr*m\  duflo  f*tti  cx  f*rttun*in 
Mlleram  cyfhr*  «M,  qu*dr*to  tuttm  fartit  fntFtrm 
ttu*  aajnnguntur,  utnumtri  folinrit  foftijuftMm  /»- 
twm  n*ncifc*ntur  (  §.  49; . 

COROLLARIUM  ». 

»65.  Si  radix  moltinomia  fuerit»  partes  duae 
a«t  plures  finiftimac  habeantur  pro  una ,  &  ex- 
teinplo  patebtt ,  quadratum  numeri  cuiuicunque 
componi  exquadratis  fineularum  partium  &  tz- 
clis  ex  duplo  partbcuiuslibet  in  omnes  ipfafioi- 
fleriores :  ut  adeo  theorema  unum  compofitioni 
omnium  numerorum  quadratorum  fufficiat . 

S  CHOLION  3. 
«66.  Sit  r*dix  3  46  :  f-m*iur  34O  f «  f-irte  wm  & 
6  fro  *lur*  >  trit  ( § .  i(tl  ) 
2  40  +  6 
540  +  6 


3« 
«04  o~l 

*o  40  j 
1600 
1 1  ooo*\ 


$u*dr*t*Mp*rtiilll. 

T*B*  tx  f*rte  III./»  I.  &  ll.fmut . 

$u*dr*tnm  f*rtit\l. 

j»  f  *ft*  tx  I.  in  II. 
I  1  O  o  o  _J 

90000     Qiiiiirttum  fartit  I. 
119716      t£u*dr*tum  totius . 

COROLLARIUM  3. 
267.  Quonam  in  loco  fingula  produfta  termi- 
nentur,  ex  corollario  primo  6i  ejus  fcholio  in- 
teliigiturrj.  »63.  164).  Habenda  nimirum  eft 
ratio  cyphrarum  nutneris  in  fe  invicem  ductis 
ad;ungendarum »  fi  folitarii  ponantor,  utjuftum 
nanciicantur  locutn  ( §•  *9 )  • 

SCHOLION  4. 
16S.  T.xtrsftio  radicit  qu*dr*t<t  ,  *li*t  txdii  flt- 
m*>  fatillim*  tvadit ,  ubi  qu*dr*tii  ftr  ihtortm*  frx- 
ftr.t  iomfnendit  oftr*m  friut  imftndtrit . 

PrOBLEMA  »7. 

269.  Exnumeroqtiocunque  datora- 
dicem  quadratam  extrabere . 

Resolutio  &  Drmonstratio. 
1.  Numerus  propofitus  diftinguatur 

inclafles,  binasnotasclafli  unicui- 
Wolfi  Oper.Matb.Tom.I. 


2. 


que  aflignando,  initio  a  dextra  fa- 
£io.  Totenimeruntpartesradicis, 
quot  clafles  habentur  ($.265.267). 
Notandum  vero,  quod  clafli  fini- 
i\\mx  interdum  nonnifi  nota  uni- 
ca  relinquatur . 

Jam  cum  in  clafle  finiftima  reperia- 
tur  quadratum  notse  finiftimaera- 
dicis  (  §.  cit. ) ;  in  Tabula  radicum 
(§-  2 5 7 )  quacratur  numerus  qua- 
dratus  ei ,  qui  claflem  finiftimam 
occupat,  vel  jcqualis,  vel  eodem 
proxime  minor,&  ex  ipfo  fubtraha- 
tur;  radix  vero  ejus  poft  lunulam 
fcribatur . 

Quoti  inventiduplum  ponatur  fub 
nota  finiftima  claflis  fubfequentis 
&  inde  porro  finiftrorfum ,  fi  ex  no- 
tis  pluribus  conftiterit .  Inveftige- 
tur  novus  quotus  per  abacum  Py- 
tbagoricum{§.  109),  inventufque 
poft  lunulam  fcribatur :  eft  enim 
pars  fccunda  radicis  ($.261.210). 
Idem  quotus  ponatur  fub  nota 
dextima  illius  claflis  &  fa<aumex 
numero  fubfcripto  integro  in  divi- 
forem  ($.263)  fubducatur ,  ut  in 
divifione  moris  cft . 
Quodfi  operatio  juxta  regulam  ter- 
tiam  &  quartam  in  reliquis  clafli- 
busiterctur;  prodibit  radixquaefi- 
ta($.i65.267). 


E.gr. 


11 

9 


56 
*# 
a  5« 


I  6  (  34« 


I  6 
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4  i|t  6 
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EUmenta  Arithmetiu  Cap,  V. 


PrOBLEMA  »8. 

170.  Radicem  quadratam  ex  fra- 
Rione  data  extrahere ,  cujusnumera- 
tor  &  denominator  eft  numerus  qua- 
dratus. 

Resolutio  &  Demonstratio. 

Quoniam  numerum  fraclum  pcr 
fra&um  multiplicans  unius  numera- 
torem  in  numeratorem  alterius  &  de- 
nominatorem  pariter  in  denominato- 
rem  alterius  ducit  (  §.  1 3 9  ) ,  quadra- 
tum  autem  ex  du&u  ejuldem  numeri 
in  feipfum  enafcitur($.  146);  radi- 
cem  quadratam  extra&urus  eam  fi- 
gillatim  exnumeratore  acdenomina- 
tore  extrahere^enetur . 

Ita  radix  quadrata  ex  %  eft  |,  cx  yjf 

vero  ~h  • 

CoROLLARlUM  1. 

*7t.  Cum  numeri  integri  ad  fra&ioncm  de- 
ljomir>atons  dati  rcducantur  *  il  per  hnnc  multi- 
plitentur  St  faflotanquam  numeratori  denomt- 
nator  datus  fubfcribatur  (  $•  114)  ''  *>  numerus 
datus,  qui  quadratus  non  cft ,  ad  frac^onemre- 
ducatur,  cujus  denominator  elt  quadratus  Sc  ex 
fraclione  extrahatur  radix  (5-  i?o):  quat  pro- 
dit  ,  fract/o  radicem  prope  veram  ejhibct  in 
iftiufroodi  partibus  ,  quas  dcnominatoris  qua- 
drati  radiz  indicat . 

SCHOLION  x. 

»71.  E.  gr.  Sitx  %  extrahtnda  radix  prt-pe  vera  t 
aut  nsn  dtficiat  in  partibnt  ftxtit }  duc  %  in  36,  ut 
prodtatfraftio-}±,  ctjut  radix\  fixe  l\  txlibttra. 
dictm  a  vtra  ntegnitudint  partt  ftxta  nen  difftrtnttm  > 
ftu  cujut  dtftilui  minor  tff  quam  \  . 

COROLLARIUM  a. 

»73.  Quoniam  numerum  per  articulum  prima- 
rium ,  veiuti  10  , 100 ,  tooo&c.  niultir''caturus 
eidem  non  nificyphras  0,00  »  000  oVc.unitati  ad- 
haerentes  adiungcre  rcncris  ( f .  iu)  i  radiccm 
prope  vcram  in  fraclionibus  decimalibus  deftdc- 
ransnumero,  qui  quadratus  non  eft»i,4>6&c. 
cyphras  jungc  dcxuorfuna&  operationcm  conti. 


nua :  ita  enim  prodibit  radix  prope  vera  in  parti- 
busdecimis,  centefimis,  millcfimisScc 

ScHOLION  %. 


%-a,.  E.  pr.  Sii  extrahenda  radix  auadrataex  343; 
fr»dibiti-m. 


•\V.(«& 


ai4< 

(**) 

114 


a.i. 

ix 

t  8 


00 
*  5 


a  7-f- 
*  5  9 


0.0 
4  9 


'J  I' 

SCHOLION  j. 

»7f .  Si  txbuli*  numererum  a-uadranrum  pro  rttdU 
cibutabl  ufiut  ad  1000  utarii  i  in  iii  evolvi  potefi 

numtrut  quadratut  pnxi. 
mt  minor  eo,  qui  trti  ctaf. 
ftt  finifierhrei  occupat  . 
Jta  fine  ulio  labore  haben- 
tur  tret  ntttfrieret,  e. 
gr.  in  nofiro  cafu  294  . 
Plttrtt  nota-  una  invenium. 
tur  ,  fi  tabula:  ionyutex.. 


69 
64 


7-5 
J  6 


(*94i3 


5  39.  0.0 

5  30I  o  1 


8  99 

T  H  E  O  R  E  M  A  54. 

276.  Numerus  cuhtcus  radicis hino» 
mia  componitur  ex  numeris  cuhicis  dua~ 
rum  partium ,  ex  fatto  tripli  quadra~ 
ti  partis  prim<e  in  jecundam  &  ex  fa- 
80  tripli  quadrati  partis  fecunda  in 
primam. 

Demonstratio. 

Numerus  cubicus  prodit  ,  fi  qua- 
dratum  per  radicem  multiplicetur 
(§.  248  ).  Sed  quadratum  radicis  bi- 
nomiac  componitur  ex  quadratis  par- 
tium  &  laClo  duplo  ex  parte  una  in 
alteram(£.  261 ).  Quare cubus com- 
ponitur  cxcubopartisprimae,  extri- 

plo 
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plofacto  quadrati  partis  prima:  infe- 
cundam  ,  ex  triplo  fa&o  quadrati 
partis  iecundac  in  primam ,  hoc  eft , 
cx  fa&o  tripli  quadrati  partis  primas 
in  fecundam,  &  fa&o  tripli  quadra- 
ti  partis  fecundaein  primam($.  207) 
atqueexcubo  partis  fecundae  ( §.  246. 

SCHOLION  1. 

\yj.  Vtmonfir*timtm  otulartm  denuo  fifiit  extm- 
flum  fn%uUrt  ,  in  quo  mnltiflicatio  tantnm  indicalur  . 
Sitt.$r.  radix  3*fe»  JO+a-,  trit 


30  +  4  K*dix 

6     S^n*dr*t.f*rt.  II. 

^\  F*£f*tX  I.  II»  II. 


16 
lio" 
l»o^ 

900      Qu*dr*t.  ftrt.  I. 


64  Cubmfdrt.ll. 

*g°~^  F*S*tx  qn*dr*t.  II.  i*  I. 

3600      FaHumex  quadr.t.  1.  in  11. 
4S0      F*3um  ex  quadrat.  II.  in  I. 

3600}  Fa&de*  1**dr*t.  I.  blL  * 
170OO       Cubus  fart.  I. 


39304     Cm£m/  mtut. 

COROLL  ARIUM  i. 

17S.  Cum  pars  dextra  inter  unitates,  finiftra 
inter  decades  locum  obtineat  (  §.  jo)\  nmnerus 
cubicus  dextrz  in  lnco  dcxtimo,  tactura  cxtri- 
ploquadrato  eius  in  finiftram  in  fecundo,  fa- 
6um  ex  triplo  quadrato  finiftrz  in  dexteram  in 
tertio,  cubns  denique  partis  finiftrz  in  quarto 
]ocoterminatur(J.  49  )• 

COROLLARIUM  *. 

»79.  Si  radix  multinomia  faerit ,  duz  vel  plu- 
res  notz  finiftimz  pro  una  habentur ,  ut  binomiz 
lormammentiatur,  extemplopatet ,  quodcubus 
quicunque  componaturex  cubts  fingularum  par- 
tiom  radicisSc  ex  fadlts  tripli  quadrati  quarum- 
libet  finiiteriorum  in  proxtme  dexteriorcm  , 
iremque  ex  fa&istripli  quadrati  cujuslibet  dex- 
terioris  in  omnes  finifteriores . 

SCHOLION  1. 

i3o.  Sit  radix  ?  .  Sume  340  fro  ftrtt  ***  r*. 
tUU ,  trit  6  fars  aiier* ,  tmftqutAttr  (  5. 176  ) 


J4« 

346 


90000      Sc]n*dr*t.f*xt.  I. 

I60O      Qu*dr*t.  f*rt.  II. 

^u*dr*t.  l.&ll.fimut. 


Ilj6oo 

36     S^uadrat.  f*rt.  III. 
»7000000     Cubusftrt,  I. 

4  80000      F*cl.  ex  quair.  I L  in  I. 
36000OO     F*H.ex  quad.X.in  11. 

;lSS}'*«-«r-*.M-*»i. 

64OOO  Cubuifart.il. 

Z\6^}  *<n*exqu*dr.l.&U.fimMlin  (II. 

11X40      F*ci.ex  qu*dr.  III.i»  I.  ^  II. /Tm»/. 
693600      F*il.  exqnadr.  I.      II.  fim».  im  III. 

tUS     f*8-"*q»*dr.  mJ»U&H.fmmL 
Cubusf*rt.\\\. 


116 


4 141  »736  Cubusmius. 

H»t*ndum  fcilictt  ,  fecliontm  tmmtri  in  du*t  fstrttt 
*rbitr*ri*m  tfft ,  cutnque  theerema  generaiiier  dt  r*. 
ditt  mtcunqnt  in  du*s  ftrtes  divif*  loquatur  , 
<;Me</«r  *W  qu*mUbet  fefiimtm  *fflie*ri  fofft .  E.  gr. 
numerus  346  »vn  mede  fiame  theortmate  in  34O  C^6, 
W /  i»  30O  &  46,  vtrum  tti*m  in  1 9  5  1 5  '  >  • "  "  ? 
(^157,  &indu*s  auifttnq  ut  *  li*s  farttt  dividi  f*~ 
tefi  j  /<<  jm»</  Mfitin  ttntanti  f*l*m  fit .  Ceternm  idem 
v*ltre  in  numtris  auadratis  ,  im»  in  gtntrt  in  fottnt  lit 
q*ib*fcunqut ,  mt  taccmc  intclligitur  . 

CoROLLARIUM  3- 

181.  In  quibus  autem  locis  fitigula  terminett- 
tur  fa&a  ,  ex corollario  primo  (5-178) colligitur  : 
habenda  nimirum  Sc  hic  eft  ratiocyphrarum  nu- 
meris  in  fe  invicem  duvtisadmngendarum  ,  fi  foli- 
tarii  ponantur .  Vidt  txtmflum  lnfcnol.fr*c.  tf.iSo). 

Problema  »9. 
%Zx.  Exnumerodato  radicemcuhi» 

camextrabere . 

Resolutio  8c  Demonstratio. 
1.  Numerus  datus  diftinguatur  in  claf- 
fcs,  tres  notas  unicuique  aflignando, 
initio  a  dextris  fadto.  Etenim  ex  tot 
notis  radix  componitur,quot  claffes 
emergunt(^.i78.z8i  ).Notandum 
H  1  vcro, 


6o 
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vero ,  non  repugnare ,  ut  clafli  fini-  * 
ftimae  una  vel  dua;  not*  cedant .  | 
a.In  Tabula  radicuin($.  i  5  7)quxratur 
numerus  cubicus  eo  proxime  minor 
numero,qui  in  clafle  finiftima  conti- 
netur,  nifi  ipfe  in  cadem  inveniatur, 
atqueab  hocfubtrahatur;  ejus  vero 
radix  poft  lunulam  icribatur:  eft 
enimpars  prima  radicis($.z78 ). 

3.  Quotiinventi  quadratumtriplum 
($.178.281  )fchbaturfubnotafini- 
ftima  claflis  fubfequentis  &  inde 
porro  finiftrorfum  fi  ex  pluribus  no- 
tis  conftiterit:  quofacto  quacratur 
quotus  ,qui  erit  pars  fecunda  radicis 
(§.cit.&§.zio). 

4.  Diviforducatur  in  novum  quotum 
&  produ&um  fub  eo  deleto  fcriba- 
tur ,  fub  nota  vero  media  claflis  ejuf- 
dem  terminetur  factum  ex  triplo 
quadrato  novi  quoti  in  pracceden- 
tem;fub  dextima  denique  cubus  no  vi 
quoti .  Haec  triafa<5lain  unam  fum- 
mam  colle&aex  notis  numericubi- 
ci  fuprafcriptis  fubtrahantur  (§.cit.) . 

'5.  Quodfi  operatio  per  reliquas  clafles 
juxta  reguiam  tertiam  &  quartam 
continuetur ;  prodibit  radix  quxfita 


B.gr. 

** 

43  7 

** 

Divifor" 

Fa&cxD.  ioQ. 

1  6 

1  .  . 

■fac.ex  3  DN.QJn.  pr. 

'1 

1  4  • 

Cubus  N.  Q;. 

2  I  6 

Summa  factorutu 

Divifor 
Fa&.eiDiv.  inQ.  N. 
Facl.  ei  3  DN.Q  in  pr. 

CubusN.Q,. 


7  77 
4 


*** 
X).  . 
6  .  . 

3  *• 
8 


Summa  faaorum  fi*x\**x 


000  000 


Problema  30. 

283.  Radicem  cubicam  exfraclione 
extrabere ,  cujus  numerator  &  denomi- 
nator  cubus  ejl . 

RbSOLUTIO  Sc  Demonstratio. 

Eodem ,  quo  fupra  ( §.  170 ) ,  mo- 
do  patet ,  radicem  iigillatim  cx  nu- 
meratore  ac  denominatore  extrahen. 
dam  efle. 

Ita  radix  «rVj-eft  r  '>  ** TT7  vcro  t  • 
CoRO  LLARIUM  1. 

184.  Hincporro  eodem,  quo  lupra  (5.171), 
modo  coalcqiucur ,  radiccm  j>rope  veram  in  fra- 
tfionedati  denominatoris  invcniri ,  fi  numerus , 
qui  cubus  non  eft  ,  per  hujus  denominatoris  cu- 
bum  multiplicctur ,  &  radici  cubicx  cx  latfo  ex- 
tracia;  tanquam  numcratori  denominator  da- 
tus  fubjiciatur . 

ScHOLION  1. 

»8f .  E<  gr.  11  txtrahtnda.  r.tdix  culict  fr*- 

fe  vtra,  titftciu  miimt  onjm  \-  ;  ducatut  11  in  JIl 
cubitm  iffimi  8  &  tx  f*£lo  6I44  txtrthttnr  radixcn- 
bicaiS,  trit  *-j-ft*  i±  radix  tr»ft  vtr*  t  (*;»/  it- 
ftHnt  tft  mirmr  quam  -7  . 

CoROLLARIUM  i. 

i86.Imoinde  ulteriuscodcm.quofupratf.i^s). 
modo  fluit ,  radicemprope  veram  in  traclionibu» 
decimalibusinveniri,  fi  3  ,  6,  9  &c.  cyphra:  nu- 
mero  non  cubo  dextrorfum  pro  decimis  ,  centefi- 
mis ,  millcfimis  &c  partibus  juagantur  fic  ope- 
ratio(J.  a8i)c«Mt>n«ctur« 

ScHOLION  *• 

187.  E.  gr.  Sit  txtmhtnia  radix  cnlit*  tx  3  j  tam 
rtftriu  l  • 


0.0.0 

/  • 

I 

2  •  . 

48. 

»  1  74  4 

»56. 

o.o.O 

#X 

X  .  . 

*3S 

i  .  • 

6 

7  »• 

«4 

»41)984 

»4 

016 

SCHO- 
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SCHOLION  3. 

»8|.  SiuttUit  numertrumtuLicorum  m.:rit  ,  idtnt 
*ftrtt  twftndiitnt  factrt  lictt ,  q*«d  f»fr*  ( ?•  *7  5  ) 
txtrahrnda  radice  quxdrtt*  ttmnttnitivimut . 

Problema  ji. 
2.8  9 .  Examinare  extraclionem  radi- 

tis  quadratce  ac  cubic* . 

Rbjoli/tio. 

L  Radixquadratainventaducaturin 
ieipiam,  &  fadto  refiduum ,  fi  quod 
fuerit,  addatur.  Quodfinumerus 
prodeat,  cx  quo  radix  extracla;  crit 
numerus  invcntus  radix  quadrata 
dati  vel  exacla ,  vel  ( fi  talem  non 
habeat )  prope  vera ( §.  246 ) . 

£.  gr.  Radicem  quadratam  pro- 
pe  vcram  ex  345  fuprafj.  »74  5 
perimus  18^^  •  Duc  radicem 
18.37  m  feipum  &  facto  3448449 
adde  refiduum  1551 :  prodibit  nu- 
merus  345 »  ex  quo  extra&io  fie- 
ri  debebat  ,  quatuor  cypuris  au- 
ctos  :  ut  io  extra&ione  ad  in* 
vcnfendas  centeiimas  laclum  fuc 
rat . 
3  450000 

II.  Radix  cubicainventaducatur  in 
feipfam,  &fa£lum  denuo  inean- 
dem.Produ&opofteriori  addatur,fi* ' 
quod  fuerrt ,  refiduum .  Quodfi  nu- 
merus  prodeat,  ex  quo  extrac~Ho 
fo&a,  operatio  rite  peracta($.  248). 


18.5  7 

»8-5  7 

9*8$ 
14856 

1  8  5  7  

»551 


iHBOREMA  55. 

290.  Exponens  rationis  quadrato- 


tttum 


cuborum  cubu 


i<2 


rum  ejl  quadi 

ingenere  potentiarum  cujufcunqtte  gra- 
dus  potentia  ejufdem  gradus  exponentis 
radicum . 

Dbmonstratio. 
Quadrata  enim  habenc  rationem 
duplicatam,  cubi  triplicatam  &  in 
genere  potenti»  cujuicunque  gradus 
rationem  multiplicatam  fuarum  ra- 
dicum  ( §.z  5  9 ) .  Quarc  cum  exponcns 
rationis  compofitx  fit  aequalis  faclo, 
quod  producunt  cxponcntes  fimpli- 
cium  ($.214),  exponens  vero  ratio- 
num  limplicium ,  ex  quibus  compo- 


I'4  4 

1.44 


576 

17« 
M4 

107)6 
144 

8*944 
8*944 

•»07J< 

x  9  «  5  9  8  4 
14016 

300  0000 


B.  gr.  Superius  (  f.  »87  )  ex  3 
extratta  radix  eft  ^rsV  •  Duc 
haoc  radicem  1.44  in  ieipfam  Sc 
faAum  20736  denuo  in  1.44  . 
Prodaclo  alteri  2985984  adde , 
quod  fupra  refiduum  crat »  14016 . 
Aggregatum  eft  radix  3  fex  cy- 
pliriiaucla,  ut  in  operatione  fa- 
ctuua  foerat . 


nuntur  tluplicatx ,  triplicata?  &  in  ge- 
nere  multiplicatas  qu«ecunque ,  idcm 
fit($.i  59.  r  54.149  ) ;  exponcns  ratio- 
nis  duplicatx  erit  qur.dratum($.  246) , 
triplicata;  cubus  ( §.  248  )  &  in  gcnere 
multiplicata?  cujufcunque  potcntia 
cjufdem  gradus  exponentis  radicum 
($.250).  Patet  adco  propoiitum.  Qe  .d. 

T  H  E  O  R  E  M  A  $6. 

291.  Si  exdivifione  numeri  quadra- 
ti  per  quadratum ,  cuhiper  cubum  &  in 
genere  potentue  cujufcunque  per  aliam 
fimilem ,  numerus  integer  prodit  ■  etiam 
ex  divifionc  radicis  per  radicem  integer 
prodire  debet . 

DemoNstratio- 
Quotus  ex  divifione  numeri  qua- 
drati  per  quadratum ,  cubi  pcr  cubum 
&  in  generc  potentiae  cujufcunque 
per  aliam  fimilem  cmergenseftexpo- 
nens  rationis  quadratorum ,  cuborum, 
vel  in  genere  potentiarum  fimilium  fe 
mutuo  dividcntium  (  §.  1  $  6  ),adeoque 
quadratum ,  cubus  6c  in  genere  poten- 
tia  exponcntis  rationis  radicumfj.2  90). 

Quare 
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Quare  cum  idem  fit  numerus  ratio- 
nalis  integer  per  bypotb,  eritidemnu- 
mcrus  rationalis  integcr  quadratus  , 
cubus  vel  potentia  alterius  gradus: 
cujus  quoniam  radix  itidem  rationa- 
lis  integer  elTe  dcbet  ($.150);  «iam 
exponens  radicum  numerus  rationa- 
Jisinteger  erit.  Qj.d. 

CoROLLARIUM. 
49».  Quarefiradix  radicero  non  meticur,  nec 
quadratum  quadraturo,  ncc  cubus cubum,  nec 
potentia  quxcunque  aliam  fimilcm  metitur 
( *•  74  ) ,  confequenter  fraclio  integro  ma-or  cx 
jftiutinodt  quadratii,  cubisvei  potemiis  qmbuf- 
cunque  fimilibus  compofica  ad  numcrura  racc- 
grum  irreducibilis  f  §.  axj  )• 

Theorema  $7. 

293,  Si  numeri  integri  non  datur  ra- 
dix  in  integris ,  necdabitur  perfraclos . 
Demonstratio. 

Ponamusdari  mimerum  fractum , 
qui  fit  radix.  Ex  ejus  itaque  iterata 
multiplicatione  per  feipfum  produci 
debet  numerus  datus  (  §.  250).  Sed 
quotiefcunque  fra&um  per  leipfum 
multiplicas,  produ&um  femper  eft 
fracftus(6.  2j9)ifque  in  praefcnteca- 


fu  ad  integrum  irreducibilis  (  $.  292  ) . 
Quare  cum  numerus  datus  fit  intc- 
ger  ex  bypotb.  fractus  ejus  radix  efle 
nequit.  Qe.d. 

CoROLLARIUM. 

«94.  Jamcum  numert  prirai  infe  ex  .lultoalio 
numero  in  fc  aliquotics  ducto  oriancur  (  §.  7$  )•, 
cxnumeris  primis  in  fe  nulla  pcrteclaradix  ex- 
trahi  pocelt  in  mcegris  ( §.  156),  adeoqae  aec. 
pcr  traitos  dart  ootelt  (§.*)}). 

Hypothesis  13. 
29$.  Interdum  utileefi,  extraSlio- 
nem  radicis  tantum  indicari^  prafer- 
tim  ft perfeSla  babert  nequit .  Efi  autem 
fignum  radicale  fequens  V",  cui  in  ver- 
ticejungitur  exponens  dignitatis ,  fi  aU 
tioris  gradus ,  quam  quadrata .  £.  gr. 

V~2  denotat  radicem  ex  2 ;  V5  deno- 
tat  radicem  cubicam  ex  5  . 

ScHOLION. 
196.  Tw  Gttmttri*  &•  Anslyfi  dtmonfirtbitur  ,  taltt 
rxdictt  ,  qut  JtCIit  iarintn  ptjfunt ,  tfft  ad  nnitattm 
ut  rtfljm  linttm  dd  rtfJtm  alitm  ,  conftyittnttr  nn~ 
mtrat  (§.  [O  )  evfjut  irrtthntitt ,  tm  tx- hyptthtfi 
ratimaltt  non  fint  .  Dicuntnr  fiutg»  nnottri  furdi  : 
qitxmnit  elim  bnjut  vtcit  fignificttnt  flri&irr  fnt- 
rit(t),  Ettiim,  &  nnnc  imcrdnm  radicaiCS  nuntttm 
p*ri  fmtvtrunt . 


C  A  P  U  T  VI. 

De  Regulis  Proportionum 


Theorbma  58. 
297.  £1  1 fuerint  quatuor  quantitates 
proportionales ;  fa&um  ex- 
tremarum  aquatur  faclo  mediarum . 

Demonstratio. 
6:3=8:4  A:B=C:D(pfr 
'        "      potb.  &  §.  1 5  2  ) .  Ergo 

2  —  AD:BC=CD:DC($. 

24  =  *4  i85).ScdCD=DC(^. 
207) .  Igitur  AD=BC  (§.  149)-  Qf  d. 

C*J  Vld.Stlftlinsin  ArithmJnttfita  l.b  i.c.u.  p.iiv 


T  H  E  O  R  E  M  A  jo. 

298.  Sifuerint  tres  quantitates  co  n- 
tinueproportionahs ;  faclum  extrema- 
rum  efi  aquale  medi<e  quadrato  . 
Demonstratio. 

QuoniamcnimArB 
=  B :  C(  per  bypotb  .& 
§.  I56.i52);erit  AC 
=BB(^.297).  Scd 
BB  cft  quadratum 
ipfius 


6 : 12=12:24 
12  6 


144  =  144 
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6\ 


6  8 
4  3 


ipfius  B(§.  246).  Ergo  farfhim  ex- 
tremarum  AC  acquatur  quadratome- 
dia:.  Q.e.d. 

Thborema  60. 
299.  Si  quantitas  AD  produSia  ex 
dnabus  aliis  fe  mutuo  multiplicantibus 
A  &  D ,  fuerit  aqualis  alteri  BC  ex 
duabus  aliis  B&C  eodemmodo  produ- 
fta? j  erit  A\B—C\D . 

Demonstratio. 

AC:AD=C:D($.i78). 
Sed  AD=BC  perbypotb. 
Ergo  AC:BC=zC:D($. 
2+  —  2J  168),  confequenter  A :  B 
4.^:6    — C:D($.i8i).,Q.<*.</. 

corollarium. 

300.  Si  ergo  in  ferie  quatuor  quantitatum  fa- 
ctum  ex  fecunda  in  tertiam  scquale  fit  fadlo  ex 
prima  in  quartami  erunt  quantitates  iftae  pro- 
portionalcs . 

Problema  31. 

301.  Jnter  duos  numeros ,  f .  gr.  8 
7  2,  medium  proportionalem  invenire . 

ReSolutio. 

x.  Datorum  unus  72  multiplicetur 

peralterum8($.  111 ). 
2.  ExfacSto  576extrahaturradixqua- 

drata  Z4($.  269):  quse erit  nume- 

rusqii2efitus($.  298 ). 

PrOBLema  jj. 

302.  Datis tribus numeris ,  e.gr.i^ 
1  z  &  5  ,  quartum ;  aut  duobus ,  tertium 
froportionalem  invenire. 

Resolutio. 

1.  Secundus  i^ducatur  in  tertium 
5  ,  aut  in  altero  cafu  fecundus  in 
feipfum . 

2.  Factum  60  dividaturperprimum 
3 .  Quotus  20  eft  quartus ,  in  altero 
cafu  tertius  quacfitus . 


D  e  M  o  N  S  T  R  A  TI  O. 

&i  enim  tcrminum  fecundum  per 
tertium,  autinaltcrocafulccundum 
per  feiplum  multiplicas;  fa&um  ex 
primo  in  quartum ,  in  cafu  altcroex 
primo  in  tertium  prodit  (  §.  19  7. 298  ) . 
Quodfi  ergohocper  primumdividis; 
quotus  eft  terminus  quartus,  incafu 
alterotertius($.  210).  J^e.d. 

Corollarium  1. 

jo».  Data  quzlibct  fractio  converti  poteft  ia 
aliam  atqualcm  datz  denominationis  .  Etenim 
fi  ftr  fmbl.  fr*f.  ad  denominatorem  &  nume- 
ratorcm  fractionis  datat  atque  denominatorera 

.  t  14   dcfiderat*  qusratur  numerut 

*  *   quartus  proportionalis  i  erie 

  is  numerator  fradtionis  quxft- 

x  48    t*(  5.115 ;.E.gr.  fitfraaio-f 

16  convertenda  tn  aliam  cujus  de- 

Ji\  nominatori4,reperictureafJ. 

CoROI  LARIUM  ». 

304.  Qnodfi  numerus  parttum,in  qaat  intcgrum 
aliquod  communi  more  dividitur ,  pro  denomi- 
natore  aflumitur  i  valor  fraclionis  datae  in  men- 
fura  vulgari  reperitur.  E.  gr.  Cum  apud  not 
thalerus  jn  14  groiTos  dividatur,  ex  ante  allato 
ezemplo  apparct,  16  groflbs  xquivalere  duabus 
tcrtiis  unius  thaicri . 

COROLLARIUM  3. 

305.  St  vero denominator  aiTumttur  to»  100» 
lOoo&c.  fra&iones  datae  in  decimales  convertoo- 
tur.  Ita repcricmm4c=*  * ***  * 6  &c.  ininfini- 
tum i  4=tV 3  7=.  "000  »«e  • 

SCHOLION  1. 
jotf.  ln  fnClionibut  dtcimalibut  drnominator  m!t. 
li  fottt ,  quix  tx  mtrit  cjfhrit  &  frtfix*  unitatt  ton- 
fint .  Ejut  vtro  hco  punBum  (.)  numtratori  prrtfitftur 
&U*  v*cu*  rtfttutur  cjrphr* ,  im  utt.gr.  iu*  ty- 
pl/rtt  frtpwuuuur,  jifraclio  imilhfimii  incipUt  .  U* 
ttc*  fcrilimuto.  13  >  loct  3  ■        &  fcribimui 

5  .  0047  .  Bfi  vtro  hnrum  fraBionam  ntn  txitiiur 
in  Mttbtfi  ufut ,  fuai  frimui  in  condtndii  Tabutii  fi. 

nuum  *dhil>  it  Joannes  Regiomontanus . 

ScHOLION  x. 
307.  Htftlutiohujuiprobltmjttit  vulgo  Reguta  triuni 
mpptlUtur ,  qui*  tx  tribut  numtrit  invtuiiur  quar- 
ihi  .  Vfui  tiut  ampii/fimui  t*m  im  vii*  tommuni  , 
quamin  fcituiiii .  Hinc  Regula  aurea  votatur.  fi- 
cilt  ttuttm  Mfpartt,  httc  rtguU  nuitibi  tfit  uttndum  , 
nifi  uhi  dt  numtrorum  dttorum  froporiiont  confiittrit . 
b .  gr.  Sit  vsi  ingtni  *yu*  rtflttum  ptr  txiguum  in 
fundo  fer*>t,e»  tffiuxur*  ,  fi  tftrimur.  Pondmut,  in- 
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„*  ,  minut*  frim*  tffiutrt  j  c mtgie,  .Jnvtnir,  M«  > 
rualte  ttmfert  ico  tmgii  tfjluan, .  Trt,  m  Im  t*fu 
dantur  nuLri;  f**rma  inc.nitudu,  Enimveroytl 
ipfa  txftrlttttt*  doctt.  fuh  mittum  ctltrm, , 

pcfita  t*rdbutffi**rt%  cenftqutn,trqn*M.,atem*qu* 
tfflutnti,  „>,,  tjit  ttmfori  frofwtiorutltm  .  S&ttmbrtm 
h*t  qu*fth  ftr  reguUm  irium  filvi  ntquit . 

ScHOLION  3- 
»08.  i>u*  in  ttmmtrtium  vtniunt  ,  frttii,  fuitft»- 
ferthnalia  funt .  Qfi  tnim  duflum  mt r*.i,  attifit ,  du- 
flum  i  qui  trifium  accifit ,  triflum  frttium  felvit  .  T)a- 
t»  igitur  frttio  quantitatit  tujufdam  dtttrminat*  mtr- 
tit  ,  ftr  rtgulam  trium  iuvtnitnr  frttium  quantitati, 
tujufcuuqut  tlttriut  datte ,  *ut  quantiia,  merclt  dat» 
tuicunaut  alttri  frtthrtffendtnt .  E.gr.pretium  j  tibra- 
rumfunt  4  tluiUri  ,  qnantum  tfi  frttium  1 7  librarum  ? 
Cum  fit,  ut)  iibrx  *i  1 7 libra,  ,  iu  HUrum  frttium 
(  quod  tft  4  thalatrum  )ad  frttium  harum  ;  het  qui- 
dtm  it*  invtmtur  : 

3  L.— —  17  L.  — •  4TI1. 

4  1 

*   t*i 

6S 


Ittm  1  3  libr*  vrntunt  4  thatttit  ,  qn»t  »17  d*ltrii  ? 
Cum  fint  ut  4  thaieri  adtl^,  it*  3  libr*  *d  quxfit*,  i 
h*rumnumtru,  ita  innettfit: 

4  th.  xi*r  Th.  3  L. 

Hinc  fmul  f*ttt,  quemodo  rrgnt*  trium  et*minttury 
)kc  tft ,  invtniatur  ,  utrum  oftrath  ftr  tam  ritt  ftr- 
*iia  ,  ntt  nt . 

SCHOLION  4- 
309.  Simiiittr  mtrct,  tptrarhrum  tfl  ttmftri  fr». 
ferthnalit  ,  quo  lahore  dtfunguntur  i  ttiam  quantita, 
iaberi,  tidtm  ttmferi  frtftrthnatit ,  fi  xqualibu,  ar- 
ticulit  xquaii*  ftnfa  alfolvuntur  \  tadtm  numtre  ept- 
rarhrnm  froforthnalit  ,  ft  ftnf*  *quatia  finguli  abfel- 
vunt .  E.gr.  intra  *  herat  6  Hbri  f»li*  ferlrgumur  1 
£>u*nt»  Ixrxrum  If  tti»  360  ftrltgi  fettrunt  ? 

6  F.  360  F.  aH. 

z  X 

l£;  #2*(,10H 

ScHOLION  5. 

JIO.  Si  utmtri  d*ti  futrint  heteregenei  ,  nen  tsn- 
('tm  fttferthntm  haltnt  ,  quam  rt,  ifftt  rtffendtnttt  : 
*d  hemrgentoi  igitur  rtducrndi  .  |M  thaltrl  in  grtftet, 
grefji  in  nunsmei  ,  lilrx  in  ftmuntiat,  hw*  in  minuta 
&c.  tenvtrtuntur .  E.gr.  3  librtt  O4  ftmunti*  vt- 
ntunt  xthaltrit  &  4&"lFri  1mMti  tihr*  1  ?  C*lt*- 
lu,  talit  tft : 


3.L.4S.  x  L.  x  Th.4.£r. 


Qnnlft  noflt  ctipia,  ,  qutt  nummi,  tmvtnisnt  fj  grtfflf 
it*  rtftrit,  ( §.  J04  j: 


■1* 
7 

S4 


*9 


ii  um. 


Sinumnmtulttrmt  divUtrttnt ,  fettrJt  quoqut  v*ter 
~  uniutnummi  todtm  modo  rtftriri:  fti  n»mtant» 

mm  fit,  ut  invrnUtur  ,freBi»UUtuto  ntgtigimr. 
ScHOUON  <. 
j  II.  Infcriftit  Jlrithmttiterum  Regull  trium  ifl- 
VCrfa  etturrit  ,  qu*  trrminui  dattrum  frimui  duti  t»* 
btturh,  fttundum&  fatlum  diviii  ftr  ttrtinm  ,  tor.. 
traria  nimirum  rathnt ,  qu*  in  ReguU  trium  dire- 
aa  ufi  fumu,  (  J.  301.  307  )  »  1-i*  fcitictt  ttrrn,,,, 
contr*  uaturam  frtfertitnit  erainantur .  Std  t*»fut 
nentfl  ,  fi  nnmtri  dati ,  frtut  freftrth  txigit ,  »rdi- 
ntntur.  t.gr.  II S  milittt  eferi  txfirutnd»  bmtnftt 
imfmduuf.  quantut  rtquiritur  militum  numtrut,  ut 
intr*\*bf»lv*tur>  Evidtnt  tft,  qutdfit*  ut  ffatium 
I  mtnfium  ad  ffatium  6  mtufium  ,  itanmmtrui  miii- 
tum ,  qni  efut  intra  ftx  mtnfti  ubfelvunt ,  ad  numt- 
rum  militum  ,  qui  intra  duoi  idtm  txftruunt .  Qu*  mi- 
mrttnim  itmforit  intervalh  txflruitur ,  t»  mjjor.mU 
litum  numtrut  rtquiritur .  En  cattuii  yfum  : 

jM.  «M.  «»J  MH. 

6 


7SO 


ScHOLION  7. 
Uttrdum  gtmina  rtguU  trium  afflimiitne 
opui  ttt,  anttquam  numtrui  quxfimt  innettfcat.  Ea. 
vuho  cre  petuiiari  ngula  vtniitatur  &  ab  ailiiRe- 
gula  de  quinque,  ab  alii,  Regula  comrofita^- 
ptHatHr  .  E.  gr.  JOO  thattri  dant  intra  \  annot  nfw 
ram  itihaltrtrum,  quantam  dabunt  XOOOO  thaltri  in- 
tra  1 »  ***»'  t  H>t  ftr  rtgutam  trinm  frimum  hmtuU 
tUr  ,  quanta  ftt  ufur*  *  1O0CO  txftltanda  intr*  *  au- 
,.['./ .  Vtin  ftr  t*ndtm  invtfiigaiur  ,  qnant*  tadtm  U- 
tr*  1 1  *nnoi  txiftat . 

300  Th<  10000  Th.— —  36  Uf< 

i.A. 
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De  Regulis  Profortiomm . 


i»A. 


•  i4oo  Uf» 
1» 

4800 
»4 

*88oo 


SCHOLION  l' 

'  jij.  Zxtmpli,  iftiufmtdlrtguU  trltm  femtl  tfplU 
ptt*  f*tiif*ttrt  ptttft.  Cmm  tnim  i»  ntflr*  e*fm  bit  JoO 
thtlrri  eandtm  dtnl  ufnram  intr*  I  annum  ,  jco 
%  ,  dr  dutdetiet  10000  tantxm  intr*  1  *mmm  » 
<punt*m  2OOO0  intr*  IX  i  obw^T*  ttmperit  cireumflan- 
tiit  it*  inferatmri  bit  joo,  «  «7?  «OO  iWiri  </«ir 
w/m»«w  (iMre  *nn»m  fcitictt)  }6,  ^miimm  d»«>»r 
dnUttitJ  xoooo»  «  '/  a^oooo  tb*ltri  (hidtm  intr* 

ar.r.um  )  i 


«00  Th.—  »40000  Th.- 
3« 


7» 


TtfttrUtr  h*c  mtethtdmt  prhri  prafertttr  ,  qm*d  inilU 
mdfraBitnmm  t*di*  fxpt  prtUbimmr  . 

SCHOLION 

5 14.  Vxntmr  CJ*  4/»"  r«/iii ,  1»  quUmt  Uersttt  rtgu- 
t*>  trium  *pplic*ti*ui  fnperfedere  ntm  littt .  U*  ,  JT  tww- 
rnune  fttierum  lutrum  vel  d*mnum  inttr  e*t  diftribuen- 
dum,  tttiet  *pplk*tur  ,  qutt  funt  fttli .  f.fl  enim  ut 
fumma  colUtormm  *d  intrum  vtl  d*mnum  commttnc  , 


it*  ctlUtmm  qmdlibet  p*rti*le  *d  lutrum  vtl  d*m 
tmm  p*rti*lt  ipfl  rtfpendeni.  E.gr.  Lncrum  commnne 
trtnm  perfonxrmm  tft  xooo  th*lererum ,  ettUtmm  pri- 
tni  1000  >  fecmndi  500  *  ttrtii  Joo  :  inveniri  de- 
btnt  luera  pxrtUlU  fingulit  etnvtnienti* .  E»  typum 
**Uuli: 


Colluom  pritni 
fecundi 
tertii 


iooo  Tt» 

500 
300 


Summa  collatorum  1800 
iJoo  Th.— 1000  Th. 

t  000 


Th. 


«OOOoOo 

*xxx* 

^r%%xsf(x>(lniTX  LBcmni  primt. 
Jtxjr 

1800  Th.— .  ;oo  Th  looo  Th. 

a  000 

I  OCOOOO 

Wolfii  Oper.Matb.Tom.L 


XXI 

XXX 

jtXXXQQY"1 1 
>8oo 


*  000 


XX 

X*0  6 
xx 

£  X  A  M  B  N. 

tm  Jty  Lucrumprimi 
55J  lecundi 


333  rV 


tertii 


«000  Th.  Lucrum  commuo*  * 

ScHOLlON  io. 
jij.  Timdtfunt  *U*  txempl*  ,  qu*  cxlculum  tmu 
demrcquirunt,  ut  eum  in  MtdUin*  *ut  *rtib»,  alii,  t* 
dat*  ratimt,  qu*m  pender*  miftibilium  inter  ft  h*. 
bent,  invtniunmr  pmtder*  mifubiUum  requifit* ,  ttt 
mixtmm  inttgrmm  fit  pmderit  d*ti .  E.  gr.  Tri*  ftmplU 
ti*  etmptjitientm  *licujui  mtdU*mentl  Ugrtdiitntmr , 
dcfn  mnimt  tft  4,  mtttrimt  5,  tertii  1  mncUrmm:  »»«*- 
niridtbentdofttftnguttrmm  rttptift*  ,  ttt  ptadm*  timp 
fltifit  8  libr*rmm .  En  c*UuU  typmm  i 

rpriroi  n       .  .  4Unc 
Pondus-^  fecondi  ^fimplicis  s 
i.ierni  J 


Summa  1 1  Uoc. 
yVoc. 


ti  Unc- 


x*  6/4<frpond- 

^Afi»p-  p«*»«  - 

11  Unc.  r*«Uoc— }  Unc 

1  * 
— —  ^**» 

-rjrj\  fecuoi. 


11  Unc.« 


■C-  X  A 
Pondus  ilmplicis  primi 
fecundt 
tertii 


Unc. 

X  i  ,  „ 

Xx*f*iri  Pood'  fimP' 

tertii. 

M  B  N. 

4«rfUnc; 


»3rr 


Tondm  mixti 
I 


ix8  Unc.=  8  lib." 
SCHO- 
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Elemtnta  Arithmetica  Cap.  VI. 


it. 


SCHOLION 

,t6  Sulinde  emftndiit  l<*ut  datur  ,  tp*  pra&i- 
CX  ltalicx  ncmtn  ferunt.  Lx  ih  utiiifrma  temmtw- 
,*mut.  Wmirnm  t»  ^ntadtrtt 

nmmtroi  dJtos  imtniturqnarttu  frepertitnalii  ((.goiji 
frimut  &  ftcnndu,(%.  iSl  )  vtl  tthmfrimut  & 
ttriiut  (f.i8j)  ttr  tundtm  ,  fi  fitripottji,  numtrum 
txailt  dizidantnr  &  quotiin  ifforum  ioc*  fmrregtntur  i  | 
ceu  tx  fubftqutnte  «ppartttxtmph. 
Vraitm  3  Libr.r/?  9  Thal.  7  libr. 

3)    *  i  _L_ 

Fac.n  Thal. 

Trtthm  14  Libr.^io*  Thal.?*«>«»«  7  l>br, 
7)     *        *}—  * 
Fac.  13  Thal. 

S  C  H  O  L  I  O  N  i>. 

317.  Si  nuwerut  frimm  xtl  ttrtittt  futrit  t  &  al. 
ttr  terumncn  ttimh  magi-ut ,  mtdhtt  auttm  htttrogt. 
ntut  i  «ifqut  rtdufiime  in  fcjiol.  5(  f.  JIO)  pr*f;ri. 
ftx  cakniutinitur%  ut  feqnent  extmptum  docet . 

Trttium  1  Lib.  tft  3  th.  I  gr.  6  nutn.  qvantum  j  Llb. 

 5 

16  ih.  18  gr.  6num. 

Manifefittm  fcilictt  tjl  ,  bit6  nummtt  tinficttt  gteffum 
nntmt  ,  adtoqut  quinquitt  6  grofiot  z  ,  &  numir.ot  6  . 
SimUittr  ttr  8  grojft  thaltrmm  I  ,  &  infttftr  lis  8  grof. 
fot  i6tjfciunt ,  Quod  fi  trgo  thaltrut  ifit  1  J  rtliquit  , 
&  j  friorei  grofi  16  rtliquh  addantttr  ;  fredibit  frt» 
tiumqu«fitum\6ih.  18  gr.  6  num. 

ScHOLION 


£>ueniant         I  /«ir*  9 

cenjiabunt        jlib.   jtlut.  }gr. 

30  lit>.  1 1  j/W.  tfjjr. 
5//'!.    11.W.  »rjr. 

3J  Utt.t}thal.  }gr. 
Hic  ntmft  numtrui  3J  ,  />rr  5«««  muttifiicatio  ftri 
dtbtt ,  refelvitnr  inparsti  30  C>  J  ,  /.jrr  w»  d/«r4 
I  30 »»  /Wtferw  3C>  10. 

I  ScHOLION  14. 


»3- 

JlS.  Si  ttrminut  primut  vtl  ftttmdnt  fuetie  I  ,  C> 
ir»  ^r/sre  rW*  feeundut  aut  ttrtiut  ,  in  fofitriert  fri. 
mnt  infacitret  rrfvtvi  poteili  inttgram  ftpt  operatie. 
ntm  fint  friftior.it  fitbfidio  mtnt  «bfolvil  :  id  qnod 
txempla  ,  qu*  ftquuntur  ,  dotent . 

Trttinm  1  Libr.  rfi  14  th.  qmantum  »0  libr. 

4  4 

6  ir 

6 


l  ac.480  th. 
Trttlum  ixliht.tji  18  th.  libr. 

Pottft  ttiam  numerut  datut  rtfelxi  fartim  in  /.j/7crr/, 
fartimin  farttt  temf*-ner.tet .  Z.gr.i  liiracunftat  9 
gtejjit ,  qntduam  tjr  frttium  3  j  iiirarnm  ? 


319.  Si  ttumtrorum  dattrum  nnut  futrh  t ,  muttA 
temfer.dia  fimilia  mittipUcatie  <£*  tlivrft  ftnt  abaei  Pr. 
thagerici  fubfdie  ftragtnd*  ($.  116.  iao) ,  fupptdi- 
tat .  E'gr.  prttinm  9  Uirarum  tft  »0  ihaltrorum  ,  qnan» 
tum  tfi  prttium  uniut  t  Ststimhie  appartt ,  haberi  frt- 
tium  dtfidtratnm,  fi  parti  dtcim*  iliiui  t  idtji  x  »Wr- 
rit,  addatur  fart  nena  hujut  dtcim*  ,  idtfl  \  nniut 
thaltri ,  ut  adto  ir.vtniatur  1-|  thai.  Jtem  :  frttium 
j  librarum  tjl  54  thalerorum  ,  quantum  erit  pretium 
I  /i'ir*  ?  i\.  S>ueniem  prttium  qujefitnm  rft  quinta  fart 
dati,  dnflum  pitrtit  dtcimx  pretii  dati  IOy  thal.erit 
qutfiutm.  It;m  :  frttium  I  Ubr*  tjl  ■  lS  grofitrum  t 
quantumtrit  Ubrantm  l<>i  r\.^niam  l9=xo—  r  , 
4  duptoprteii  dati  c)fhra  auUi  360  fuUucatur  firr.plmnt 
18}  rtfiduum  trie  friiinm  341  grojfurnm  ottmfitim  . 

ScHOLION  15. 

110.  Si  dttt  ttrmini  tiufdtm  itmmnatitnit  uni.att 
difrranti  fingnlari  qttodam  ctmftr.dio  utimur ,  r;,id 
tx  fuljnniiit  exhnfUi  maniftjium .  £.  gr.  fretium  5 
ULrarumeft  iQihaltrtrvm,  quantnm  erit  4  iitrrjrunf 
/^.  Qioniam  prttikm  4  librartnn  ttna  fcvte  quh.ta  ti;. 
ficrre  Jcltt  a  frttio  j  libraruot;  frttittm  Jstum  30  <:;- 
vidxtr.r  ftr  5  c>  qttotnt  6  ab  eodem  fultrahatur  ,  re- 
Unqnitur  quefif.im  24.  Itttn  :  frtiinm  8  tiLrarnmrjZ 
i*  thaimrnm  ,  qnantHm  trit  librarum  9  {  t\.  Quix 
frttium  9  tibrarnmnna  fartt  oBava  txcedit  fretium  8 
librarnm  ,  pretium  dstum  t^dividatnr  ftr  8  &  que- 
tut  3  tidem  addatur,  fnmma  17  rw  qna-fitum  . 

ScHOLION  16. 
Jll.  Honnunquam  cemftr.diit  ftnribua  mnatttidt. 
tmr.  E  gr. 

Tretinm  10O  libr.  efi  30  th.  4  gr>  °»antum  50  libr. 

Jo)t        1)  * 

F«c        I5th.  2gr. 
Jtem  :  Treiinm  60  libr.  tji  So  th . qnantttm  2  jxo  libr. 
60)       1  _£  4* 

480  6 
7  7 
Fac.33*othal. 
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CAPUT  VII, 

De  Qtsantitatihs  JEquidifferentibu 

D  £  F  I  N  I  T  I  O  6t. 

3 U.  Olinferietrium  quantitatum 
eadcm  fuerit  difterentia  pri- 


fc^j  eaucm  iueru  umntinM  pr 
mae  6c  fecundre,  qux  fecundac  ac  tcr- 
tix-  cas  continue  aquidijferentes  vo- 
co .  Si  vero  in  ferie  quatuor  eadem  f ue- 
ritdifterentia  primas  &  lecunda: ,  quac 
tcrtijc  ac  quarta:;  difcretim  <equidif- 
ferentes  appcllo.  Ita  3,  6,  7  &  10 
funt  numeri  dilcretim  aequidifferen- 
tes ;  3 ,  6  &  9  numeri  continue  arqui- 
differentes . 

Scholion. 

D/cHtiiiir  h*  r^nsminttet  vttije  Arthmetice 
pr  -poviioiuuej»  &  vere  fr^truonaltt ,  dt  quibut 
nntt  (  J.i  55.1  j6) ,  Geomctnce  proportionales  ap~ 
f.Urifoitnt  ,  ut  *b  Utit  diftin£iu,:inr  l  fed  minm  fr». 
fr ;V  ,  »;rc  admcnitm  -^tttrum  . 

COROLLARIUM  1. 

3*4.  Si  termin:  femper  crefcunt ;  incontinue 
atquidiffcrentibus  terminus  fecundu*  cfr,  aggre- 
gatum  ex  pr  irno &  dirTerentia >  tertius  fumina  ex 
lecundo  &  differentia :  fi  decrcfcunt ;  prtmus  cft 
aggrcgnum  cx  fecundo  &  diiferentia ;  fecundus 
sggrcgiium  cx  tertio  5i  diffcrcntia  (  $.  106  ) . 
CoROLLARIUM  *. 

315.  Similitcr  in  difcrctim  xquidiffercntibus 
fi  termint  crcfcunt  5  fecundus  cft  aggrcgatum  cx 
cfimo  &  dtrTercntra;  quartm  ex  tertio&  diffc 
rcntia:  fi  veto  decreicunt ;  priraus  cft  aggrega- 
tumei  fccundo  &  dirfcrentia  i  tertms  cx  quarto 
&difcrentii($.  106). 

T  H  E  O  R  E  M  A  61. 

3x6.5/  fuerint  tres  quantitates  con- 
iinue  <equidijferentes ,  fumma prim<e  & 
tcrtU  efi  media  dupla . 

DbmonstratIO. 

Si  cnim  termini  cre- 
4    7     10  fcunt ;  fecundus  compo- 
7      4   nitur  ex  primo  &  difte- 
14=14    rentia,  tcrtius ex fccun- 


do  &  differentia  jh  )j  adeoque 
ex  primo  &difterentia  dupla.  Qua- 
re  U  tertio  addatur  primus ;  fumma 
primi&  tertii  conftabit  ex  primo  du- 
plo  &  differentia  dupla .  Erit  adeo  fc- 
cundi  dupla .  Q.  e.  d. 

Eodem  modo  demonftratio  proce- 
dit ,  fi  termini  decrefcunt . 

S  C  H  O  L  1  O  N« 

317.  Si  ttrmi»*i  frimnt  ft  I  ,  fttundm  H » 
»«.,  III  ,  aifftrtntU  V  j  dtmtfjirtii*  ««Urit  trtt 
ijtiufmoai : 

II=I  +  D 

hi=u+d 

j,x.    Ill=I  +  i  D 

llint    III+1=*  I+l  D=* 

T  H  E  O  R  E  M  A  61. 

318.  Sifuerint  quatuor  quantitates 
aquidifferentes ,  aggregatum  prim*  & 
quarta  aquale  efi  aggregato  fecund* 
&  tertite . 

Demonstratio. 

Si  termioi  crefcunt; 
3 — 5=z8— 10  fecunduscomponitur 
8         3    ex  primo  &  differcn- 
I?  _  j  7~  tia ,  quartus  cx  tertio 
&difterentia($.S2  5). 
Quare  fi  primus  quarto  addatur ;  ag- 
grcgatum  cx  primo ,  tertio  &  diffcren- 
tia  conftat .  Si  vero  fecundum  tertio 
addas;  aggrcgatum  ex  primo,  diffc- 
rentia  &  tertio  componitur.  Sunter- 
go    p^regata  inter  ie  arqualia  ( § .  8  8  ) . 

Eodem  modo  demonftratio  proce- 
dit,  fi  confequentes  tcrmini  iuerint 
antecedcntibus  minorcs . 

I  i  SCHO- 
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SCHOLlON, 

319 .  51  ttrminm  frimui  fit  1  %  fttmdni  II ,  ttrtiitt 
I  ,  e»a.rt*t\V  ,  diftttnti*  V ;  demontlrtui»  ocmIa. 


III  , 

rit  trit  iftimfnicdi  : 
11=1  + D 
III  HI 


IV=III  +  D 
I  I 


11+111=111+1 +  D  IV+l=I+Hl+D 
PrOBLEMA  34. 

3  30.  Jntcr  duos  numeros  datost  e&r.  9 
&  1  iymedium  aquidifferenteminvcnire. 
Resolutio. 

1.  Addantur  numeri  dati  9  &  1  3  . 

2.  Summa  22  dividatur  bifariam  five 


per  2  .  Quotus  1 1  erit  numerus 
qusefitus($.  3x6). 

PrOBLEMA  35. 

3 1 1 .  Datis  tribus  numeris ,  e.  gr.  %  . 
5  dr  9  ,  quartum  a-quidijferentem  $n- 


ReSolutio. 

x.  Numerus  fecunduss  addaturter- 
tio  9 . 

2.  A  fumma  14  fubtrahatur  primus 
8  .  Refiduus  6  e/l  quartus  quxfi- 
tus(j2g). 


C  A  P  U  T  VIIL 

De  Logarithmis. 


Definitio  61. 
332.  QjEriesquantitatumjuxcaean- 
k3  dem  rationem  crefcentium 
vel  decrefcentium  vocatur  Progrejfio 
Ceometrica.  E.gr.  1,2,4,8,  16, 
32,  64,128^1729,  243,81,27, 
9, 3,i. 

DBFINITIO  63. 

333.  Series  quantitatum  iecundum 
eandemdifferentiamcrefcentium  vel 
decrefcentiumdicitur  Progrefjio  Aritb- 
metica.  E.gr.3,  6,  9,  iz,  15,  18, 
21  >  24*  *7,3o,veI  32,28,24,20  , 
16,12,  8,4. 

DfiFINITIO  64. 

334.  Si  numeris  in  ratione  Geome- 
trica  progredientibus  fubfcribantur 
totidem  alii  a*quidifferentes;  dicun- 
tur  hi  illorum  Logaritbmi.  Stifeliusl 
in  Arithmctica  fua  (a)  exponentes  vo 
cat .  E.  gr.  fint  duae  progrefliones 

U)  Lib  j.c  j.p.  it,  b. 


Geom.  1 , 2 , 4, 8, 1 6, 3  2, 64, 1 2  8 ,1  s  6, 
Arith.o,  1,2,3,4,  5,6,7,8; 
erit  o  logarithmus  termini  primi  1 ;  5 
logarithmus  fexti  3217  logarithmu* 
octavi  1 28  &c. 


Corollarium 


33*.  Si  progreffio  arithmetica  fucrit  fcries  nu- 
mcrorum  naturalium&acyphra  incipiat ,  ut  in 
exemploallatoj  logarithmi  dcfignant  diftantias 
numcrorum  proportionalium  ab  unitate . 

COROLLARIUM  a. 

33*-  Cumque  in  progreflione  geometrica  ab 
unitatc  incipientc  termint  fint  dignitates  ordine 
naturali  fe  mutuo  excipientes  ( §.  »50.  35»),  ff 
progreffio  arithmetica  eadem  fit,  quxmcxcm- 
plo  allato;  logarithmi  funt  exponcutes  digni- 
tatum  (  J.  xyt } .  E.  gr.  1  eftdignitas  prima  ejuf- 
que  exponens  1  f  64  dignitas  fcxta  ejufquc  ex- 
6 . 


Theorema  «3. 

3  %  7-  Si  Logaritbmus  unstatis  fit  o ; 
erit  logaritbmus  facliaqualis  aggrega- 
to  ex  logaritbmis  effcientium . 

DE- 
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Demonstratio. 
Eft  cnim  ut  unitas  ad  fa&orem 
unum  ita  &<ftor  altcr  ad  faclum 
(§.66).  Quare  logarithmus  fa<fli  eft 
xquidifferentium  quartus  ad  logarith- 
mum  unitatis  &logarithmos  erficicn- 
tium  (§.  334  ),  adeoque  differentia 
ioter  logarirhmum  unitatis  &  fum- 
mam  logarithmorum  efficientium 
(  §•  331)-  Sed  logarithmus  unitatis 
eft  o  perbypotb.ErgoCummACxloga.- 
rithmis  cmcientium  cft  logarithmus 
fa&i.  fyj.d. 

COROLLARIUM  1. 

ttS.  Cum  faaores  quadrati  fint  intcr  fe  *qua- 
Jes,  hoceft,  quadratum  fitfatfumex  radice  m 
feipfam  ( f .  »46  )  s  logarithmus  quadrati  eit  du- 
plus  logarithmi  radicis. 

COROLLARIUM  ». 

339.  Eodem  modo  patet,  logarithmum  cubi 
effetriplum  (  J.  %4*  ) »  biquadrati  quadrupiuro ; 
potentije  quintse  quintuplumj  fexta?  lcxtuplum 
Bcc.  logarithmi  radicis  ( f.  ijo ) . 

COROLLARIUM  3. 

340.  Eft  ergo  unitas  ad  cxponentem  dignita- 
lij,  ut  Iogarithmuj  radicis  ad  logarithmum  po- 
tcotix  feu  ipfius  dignitatis(  f.      »J5 )  • 

COROLLARIUM  4. 
34t.  Quarc  logariihmus  potentix  prodit ,  fi 
luearuhmum  radicis  multiplices  pcr  exponentem 
«m  ( 5. 66 ) ;  adeoquc  logarithmus  radicu  habe- 
tur,  fi  logariihraus  dignitat»  per  e;us  exponcn- 
tem  diridatur(y.aio). 

ScHOLION. 

34t.  E.  ,r.  3  ,  fumma.  hgarithmormm  t  &  1 ,  'fl 
Ug*rithmmt  frodntii  itxxin*..  Similittry  ,  fmmm* 
log*rithmormm  1*5,^  iogttrithmut  frodmtlt 118 
ex  4  in  31 .  Vtrro  3 ,  Ugarithmmt  rtditis  <jn*dr*t* 
8,  t/ldimidiut  Ugtriihmi  6  qmsdnti  64  ,  &  *  , 
gtrhkmu,  rtiidt  tmbit*  4  »  ejl  fuhriflut  logtnthmt 
6  <ubi6+. 

Theorema  «4. 
34  j.  Si  logaritbmus  uttitatis  efi  o, 

U;  In  Aiithm.llb.  1.  eap.  4.  p.      fc fcqq.ot  Ub.l.e» 
<  p.  M9.b.  &  50. 


erit  logaritbmus  quoti  aqualis  differcn- 
tia-  logaritbmorum  dhiforis  &  divu 
dcndi. 

Demonstratio. 
Eftenimut  diviforad  dividendum 
itaunitas  adquotum($.  $9).  Quare 
logarithmus  quoti  eft  asquidifferen- 
tium  quartus  ad  logarithmos  divifo- 
ris&  di  videndi ,  atque  logarithmum 
unitatis  (  §.  534.),  adeoquc  differen- 
tia  inter  logarithmum  diviforis  & 
fummam  logarithmorum  dividendi 
& unitatis (§.331).  Sed logarithmus 
unitatis  eft  o  per  bypotb.  Ergodifte- 
rentia  logarithmi  diviforis  a  logarith- 
mo  dividcndi  eft  logarithmus  quoti . 
gj.d. 

SCHOLION  1. 

344.  E.gr.  3  diftrentia  inttr  i&J  tft  Ugtritb- 
mmsquoti  +  tx  t*8  ftr  Jt.  Simiiittr  5  dijj'erentix  in- 
ttrl&i  tfl  Ugtrithmms  fuoti  3»  tx  156/rr  8  . 

SCHOLION  ». 


345.  Progreffiones ariihmttiett  tmm getmetrieit  1 
ftrt ,  Ugttrithmorum  frofritutts  h*£ftnus  rternfitas  rf- 
ttnfet  ,  dtqme  vtritt  eormm  mfms  monflrxt  StifellUS 
{*)  ;  t>ui  tmmtn  Ungectdunt  ufui  lcgtriikmormm  in  7>«- 
gimomttrU  *  Jufto  Byrgiopriwm»  rtftrto  (i),  ftds. 
Joanne  Nepero  fufra  Undato ,  frimum  ofimfo  (c) . 

PROBLEMA  )6. 

J46.  Numeri  cujujcunque  logaritb- 
mum  invenire,  ac  Canoncm  logaritbmo. 
rum  pro  numeris  naturalibus  confrucre . 

Rbsolutio. 
1.  Quoniam  1,10,100, 1000, 1 0000 
&c.  Progreffioncm  Geometricam 
conftituunt  ( §.  3 3 1 ) ;  eorum  loga- 
rithmi  arbitrario  affumi  poffunt, 
modo  fint  numeri  in  progreffionc 
arithmetica  progredientes  ($.334)- 
Ut  igitur  intermediorumlogarith- 

mos 

l<j  lajdlilfiti  LosaiithooiumCaiioais  acfcrlptlonc. 
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mos  per  fracliones  decimales  cx- 
primere  liceat ;  aflumantur  o. 
oooooooo,  i.oooooooo, 
2.00000000,  3.00000000, 
4.00000000  &c. 
2.  Equidem  manifeftumeft  ( §.  334  ) 
numerorum,  qui  in  fcala  progrel- 
fionis  geometrica:  non  continentur, 
logarithmos  accuratos  habcri  non 
pofie ;  adeo  tamen  veris  propinquos 
reperire  licet ,  ut ,  fi  ufum  lpectes , 
accuratis  acquipollcant.  Quod  ut 
appareat,  ponamus  invenicndum 
efle  logaritlimum  novenarii  feu  9  . 
Inter  1.0000000  &  10.0000000 
qusratur  medius  proportionalis  C 
($.301),  ckintereorum  logarith- 
mos 0.00000000 atque  i.oocooooo 
mediusa?quidifferens(^.33o),  qui 
eritlogarithmus  ipfiusC($.  334), 
hoc  eft,  numeri  ternarium  fupc- 
rantis  jitSooob  •  adeoque  a  novena- 
rio  multum  diftantis.  Qusratur 
inter  B  &  C  aJiusmedius  propor- 


tionalis  D ,  qui  ad  novcnarium  pro- 
pius  accedit,  &  inter  B  &c  Dad- 
huc  alius£,&  ita  porroalii  intcr 
numeros  novcnario  proximemajo- 
rcs  &  minores ,  donec  tandem  rc- 
periatur  9.0000000  ,  hoc  cft  , 

_  0000000  ,  <  \  .  _,, . 

9toooo6oo  C  $•  3°5  )  :  /lul  cum  a 
novenario  ne  unica  quidem  jparti- 
cula  millioncfima  ditferat;  cjuslo- 
garithnius  citraerrandi  pcriculum 
pro  logarithmo  novenarii  habetur . 
Error  enim  lemper  minor  efic  dc- 
bctunica  millionefima .  Qua-rantur 
itaque  in  quolibet  caiu  logarithmi 
mediorum  proportionahum  &  ita 
habebiturtandem  logarithmus  no- 
venarii  propcverus o.  95424251 . 
3.  St  eodem  modo  intcr  A  &  C  nu- 
meros  mcdios  proportionalcsqua:- 
ras  &  convcnientes  logarithmos 
fingulis  aflignes  ,  invenietur  tan- 
dem  logarithmus  numeri  2 ,  &  ita 
porro . 


CALCULI 
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CALCULI  TYPUS 


Numeri  medii 

proportfonaJcs  . 

|  Lo£arithmi. 

0.0  0  0  0  0  0  0  0 
0.5000  00  00 
1. 00000000 

O 

CL 
P 

Q 

R 
P 

Numeri  medii 
proportiona.es. 

Logarithmi . 

A 
C 

B 

x. «000000 
3.16**7  77 
1  o-o  0  0  0  0  0  c 

9.001 1388 
9-0008737 
8.99  96088 
9.000  8  737 
9.000  *  4  1  * 
8.99  9  60  b  8 

°-954  J  45  70 
0.9  54  2  8467 
0.9  y  4»i  3  6  5 

fi 
D 

C 

I  0*0000000 

5.61341  J2 

3.1  6»*777 

1.00000000 
0.7  5000000 
0.5  0000000 

0.9  5  4  1  8  467 
o-9  5  4  2  5  4  1  5 
0.9  5  4  *  »363 

B 
E 
D 

10-00  00000 
7.4  9  8  9  4  *  i 

f.6i  5  41  31 

1 '0  0000000 

0.8  7  500000 
0.7-000000 

K 
S 
P 

9.OO0*  41  * 
8.9999  250 
8.9  9  9  6  0  8  S 

o-9  54*  54i5 
0.95  421  889 
0-954**363 

B 
F 
E 

I  O-O  0  0  0  0  0  0 
8.6  5  9  6  4  3  * 
7,49894*  t 

1.0000  0000 
o«9  3  7  5  0000 
0.87500800 

1.0  0  0  00000 
0.9  6  8  75000 
o-9  3  7  1  00  0  0 

R 
T 

s 

9.0  OO  2411 
9.0000  831 
•-9999*  50 

0.954*54  «  5 
0.9  542465* 

|o-9_54  13889 

n 

G 

1  0.000  0  00  0 
9  305  7*04 
8.6596432 

T 
V 

S 

9.0  00  0  8  3  1 
9.000004  * 
8-9  999*  50 

0.9  5  4  *  4  6  5  * 
0.95  4*4*  7  * 
0.954*3889 

G 

H 

F 

9.3  0  5  7104 
8.97  687  1  3 
8.6  596431 

0.9  6  8  7  j  0  00 
095312500 
Q-9  3  7  5  oooo 

V 
X 

s 

9. 0000041 
8-9  999650 
S.9  9  9  9  *  50 

0.95  4  141  71 
0.9  5424080 
0.9  54*  3  88  9 

C 

I 

H 

9.30  5  7  *  04 
9.1398170 
8.9  7  6  8713 

c-96  8  75000 
0.9  6  0  9  3  7  5  0 
0  9  5  3  r 1 5  00 

V 
Y 
X 

9-0000041  10.95424*71 
8.9999845  0.954*4217 
8.9999650  [0.95424080 

I 
K 
H 

9.1  39  8  t  70 

9-oj  79  7  7  7 
«•9768713 

0.9  6  0  9  3  7  5  0 

o-957o3it5 
o-9  5  3  '  *  5  00 

V 

z 

Y 

9*0  000  04  l 
8-999  9  9  43 
$9999** 5 

0.9  5  4*42  7  1 
0.9  5  4  *  4  *  *  3 
0.9  5  4  *  4  *  1  7 

K 
L 
H 

9-0  5  7  9  7  7  7 
9-OI  7  3  3  3  3 
8.9  7  6  8  7  1  3 
9.o  1  7  3  3  J  3 
8.9  9  7  0  7  y  6 
8.9  7  6  87  t  3 

0957031*5 
0-95507812 
0.9  5  3  1  1  100 

V 
a 

7. 

V 
b 
a 

9-OOO0O41 
8-99  999  9* 

8-  9  9  9  9  9  4J_ 

9-  0  0  0  c  0  4  1 
9  0 0  0  00  1  6 

8.999999  * 

o.9  5  4*4  *7  1 
0.95  4*4*47 
Q-9  5-;  *  4  *  *  3 
0.9  5  414*71 
0. 954*4*59 
0.9  5  4  *  4*  47 

L 

M 
H 

0-9550781» 
o-9  5  4  I  0  I  5  6 
0.9  5  3  r  *  5  00 
o*9  5)0781  2 
0-954**984 
095410156 

L 
N 
M 

N 
O 
M 

9.o  I  7  J  3  3  3 
9-007  *o  o  8 
8-99  70  79  6 

b 
c 
a 

9-0  000016 
9-0000004 
8.999999» 

0.9  5  4  l  41  5  9 

0-9  5  4*4*5  3 
0.9  5  4  *  4  *  4  7 

9.0  0  7  10  0  8 
9.00  %  I  388 
8.9  9707  9  6 

09  5458984 
0-9  5  4  345  7  0 
0  9  54  1  0  1  5  6 

c 
d 
a 

9.0000004 
8-9  99  9  9  98 
8-9  9  9  9  9  9  * 

0.954*425  3 
0.9  5  4 1 4  *  5  0 
0.9  54*4*  47 

O 

P 
M 

9.00  t  1  3  8  .V 
8.99  9  60  8  S 
8.997079« 

O95434J70 
3-9  5  4ilJ  63 
0  9  5  .1  i  0  1  56 

c 
c 

d 

9  0000004 
90000000 
8.999999  8 

0.9  5  4  *  4  *  5  3 
«•954*4»  5  l 
0.9  54*4*50 

4.  Enim- 


jt        Elemnta  ArithmeticA  Cap.  Vlll. 


4.  Enim  vero  non  opus  eft,  ut  omnmm 
numerorum  logarithmi  tanto  labo- 
re  inveftigentur :  compofiti  enim 
cum  per  alios  numeros  dividi  pof- 
fint  (  §.  76 ) ,  adeoque  &  ex  aliis  fe 
mutuo  multiplicantibus  ( §.  »n) 
oriantur  ,  eorum  logarithmi  per 
Tbeor.  63^64(^337^  /W )  m' 
veniuntur.  E.  gr.  fi.  logarithmus 
numeri  9  bifecctur,  prodit  loga- 
rithmus  0.4 771  »»5  numeri  3 
(6.338). 

CoROLLARIOM. 

J47.  Chara<fteriftica  igitur  logarithmorum  pro 
numeris  at>  1  ad  10  eft  o ,  pro  numeris  a  10  ad  100 
eft  1 ,  pronumcrisa  looadiooo  eftafcc 

ScHOLlON. 

348.  Ctnontm  Lcgtrishmerum  fro  uumtrit  nttunli. 
bui  *l  1  ufoe  'd  »0000  &  *  90000  *d  100000 
ftimuttmflrmxit  Hcnricus  Briggiu»,  TroftfiirGro- 
nttri*  Savitittnmi  in  M*demia  O.xonienji  ,  tx  toufili» 
Umen  frimi  inventerii  Neperi  meshodum  con- 

firutmii  una  t\fcfu'itin  fua  A>ithmtiica  Itgarithmic*. 
lAtunam  inttr  XOOOO  &  900OO  mox  txfltx/it  Adria- 
Btl$  VlaCCUj(*J.  libtllit  xulgaribut  iubttur 
1  Ctnon  Ugarithmtrmmfr.  nmmtrii  aL  i  ufjue 


Problema  37- 

349.  Invenire  logaritbmum  pro  nu. 
meris  majoribus ,  quam  in  Canone  conti- 
nentur,  minoribus  tamen  10000000 . 

Rbsolutio. 

1.  Refecentur  quatuor  notae  ad  fini- 
ftram  numeri  dati  &  carum  ex  ca- 
nonc  excerpatur  logarithmus . 

2.  Chara&erifticae  tot  addanturuni- 
tates ,  quot  notac  ad  dextram  refi- 

duat(6.347). 

3.  Logarithmusinventus  fubtrahatur 
a  proxime  fcquente  incanone. 

4.  Inferatur :  ut  differentia  numcro- 

(*)  VJJt  praf.  a<3  Aritbmeticam  Logiriibw 


rum  incanone  evolutorum  addif. 

ferentiam  tabularem  logarithmo- 

rum  ipfis  refpondenti  um ;  ita  notae 

refiduae  numeri  dati  ad  differen- 

tiam  Iogarithmicam  ptr  Probl.  33 

(§•  30z)inveniendam :  quaefi 

5.  Addatur  logarithmo  per  n.i  &  z 

invento ;  fumma  erit  logarithmus 

quxfitus . 
E.  gr.  quzritur  Iogarithmui  nnmeri  9*375  •  R*» 
feca  quatuor  notas  91J7  &  charalteriftkam  j  lo- 
garithmi  ii$  in  tabulis  miooribus  refpondentis 
3-9<5jfjo9  auge  uoitate.  Hiac 
c  logarith.  numeri  9  *  3  8=J-9  6 1  5  7  8  0 
fubduc.  logaritb.  numcri  9*3  7=3-9  6  3  5  l 0  9 

relinquitor  differ.  tabul.  -  -  47  • 
Inferatur  :     10  —  47«  — - -  5 

J)  »        —  *ff.3i«). 

Jam  logarithmo  4-9  €  J  5  3  o  9 

addatur  diiferent.  inventa  *  J  5 


Summa  eft  logarithmus  qu«f.  4-9635544 
SCHOLION. 

tjo.  Vifertmijt  tqmdtm  Ugarithmwmtm  nt»  fnnt 
difftrentiit  numtrtrum  frtpottionalei :  ad  fraxin  tx- 
men,  uLi  in  minimit  fcrupuiofi  non  fumui  ,  mtthodmt 
tradita  fuffcit  ,fifr*ftnim  not*  rtfidim  numtri  dt- 
ti  non  futrint  adtt  miult*  .  Ctttt  in  ntfira  ctfu  *de* 
exaBmm  rtftrimmt ,  nt  atcmratitr  in  talmlii  majtribut 
Briggii  n**  ocemrrtt . 

Problema  38. 


351.  Jnvenire  logaritbmum  fratlio. 
cujus  numerator  minor  denomh* 


nu 


natore. 


Resoli/TIO. 


1.  Logarithmus  numeratoris  fubtra- 
haturalogarithmo  denominatoris . 
z.  Refiduo  pracfigatur  fignum  fubtra- 

clionis — -.  4 

E.  gr.  Quxrendos  eft  logarithmus  frafttonil  f  . 
Logarithmui    7  =  0.8  4  j  09  8  o 
Logarithmus    j  =  0.4  7  7  i  ^  «  3 


Logarithmu»  y=- 


,.j  6  7  9  7  «  7  _ 

DE- 
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Demonstr  atio. 

Cum  fra&io  fit  quotus ,  ex  divifio- 
numeratoris  per  denominatorem 
emergens  (  § .  z 3  8 ) ;  logarithmus  cjus 
e/tdirTerentia  logarithmorum  nume- 
ratoris  ac  denominatoris  ($.  343), 
adeoque  fi  numerator  minor  denomi- 
natore,  major  logarithmus  e  minore 
fubtrahendus,  ^uo  in  cafu  diffcren- 
tia  evadit  negativa($.  105). 

ScHOLION. 

351.  ltg*rUhmum  fr*0}«nit  frefri*  tfie  ntjatJ- 
vnm  y  /i  unitith  fit  O  ,  j*m  nttnvit  Scifelius  (*)  ,  tJ* 
mirum  mn  tfi .  TraBi»  tnitt  mintr  unitnt  {§.111)  . 
StJunitMuitg*Thkmuttfto(S.  346).  Lrpfrrii*. 
nit  logtrltbmtu  tfi  nihilt  mimr  . 

COROLLARIUM 

35  3.  Cum  in  fra&ione  fpurla  4  nuroerator  fit 
major  denomihatore  j  ejus  logarithrous  lubctur , 
fi  logarithmus  denominatoris  a  logarithmo  nu- 
meratoris  fubtrahitur  {  J.  i$8.  343  ) . 

Logarithmos  9=0.9  54142; 

Logarithmt»  5=0.6989700 

Logarithmus  7=0.2  55*715 

COROLLARIUM  ». 

354.  Quoniam  integra  cam  adhstrente  fra&io» 
oe  3^  ad  traftionem  fpuriam  reduci  poflunt 
(5.  114);  eodcm  roodo  invenietur  eorum  lo» 
gatithmus  . 

Logarithmos  «3=1.361  7  2  7  8 
Logarithmus  7=0.8450980 

Logarithmus  3^=0.5         9  8 

PROBLEMA  19- 

355.  Invenhre  numerum  logaritbmo 
refpondentem ,  qui  in  tabutis  accuratus 
nonoccurrit. 

Resolutio. 

I.  Si  numerus ,  cui  convenit  Ioga 
rithmus,  inter  1000& ioooocadit, 
hoc  eft  ,  fi  characleriftica  fuerit 
($  347)i 

WotfiiOper.Matb.Tom.l. 

(*)  la  Arlthm.tateiialib.  i.c.j.p.»*, 


1.  Xogarithrmis  proxime  minor  dato 
fubtrahatur  a  proximc  majore  , 
itidemquc  a  logsrithmo  dato . 
1,  Inferatur:  ut  differentia  prior  ad 
100,  itafecunda  ad  partes  centcfi- 
roas/Yr  probl.33 ( $.302 ) invenien- 
das  &  numero  ,  qui  Iogarithmo 
proxime  minori  in  tabulis  reipon- 
det ,  addendas ,  ut  habeatur  nume- 
rus  prope  verus ,  cui  logarithmus 
datusconvenit . 
E.gr.Quxratur  numerus  refpondens 
Logariclimo  3.7  5  8  99  8  1 
Logarithmos  proiime  major  3.7  5  9  0  6  3  a 
minor  3'7j89  87  5 

Differentia  prima 
Logarithmus  datus 
proxime  minor 

Differentia  fecund* 

7f  7— ■  100  107        1  o  7.0  o 

100  7J7 


757 
3-7J899  8* 
37 S 89  8  75 

107 

!♦ 


( 


10700 


3  «  i° 

3023 

1  o  1 


Cumnumerus  logarithmominori  conveoiens  fit 
3741 ;  quatfitus  erit  574trTo« 

II.  Si  numerus ,  cui  convenit  loga- 
rithmus  datus ,  inter  i  &  iooolocum 
rcperiat,  hoc  eft,  fi  characteriftica 
fuerit  o ,  1  vel  2  ( §.  347 ) ,  chara£te- 
riftica  mutatur  in  3  &  logarithmus 
quaeritur  inter  1000  &  10000:  qui 
enim  ibi  cidem  rcfpondct  numcrus , 
totfractiones  decimales  adjun&asha- 
bct,  quotchara&erifticatunitatesac- 
ceffere($.  346). 

E.gr.Quatratur  numerus  logarithmo  t -9x01661 
conveniens .  Cum  in  tabulis  proxime  minori  re- 
fpondeat  numerus8j;  iogarnlimus  idera  evolvi- 
tur  fubchara&eriftica  3  poft  8300,  ubi  proxiroe 
majori  refpondet  numerus  Sj.ji  .  Hft  itaque  qux- 
fitus  83^ .  Quodfi  fraciionibus  his  non  tueris 
contentus ,  pef" cafum  priroum  minorcs  ift:s  invc- 
uiri  poflont . 

Problema  4o- 
356.  Invenire  numerum  convenicn- 
K  tem 
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tem  logaritbmo  majori  iis ,  qni  intnhu. 
liscontinentur . 

ReSOLUTIO'  \l 
i.  A  logarithmodato  fubtrahatur  Io 


Cum  frarfrio  fit  quotus  ex  divifio. 
ne  numeratoris  per  denominatorem 


A^miiUDo^mo^uKi^  cmergensr^.238);  eritunitasadfra- 
garithmusnumen  10,  vcl  100,  vel  ■    den*ominator  ad  n 

vel  ioooo,  donec  reiin- 


iooo  r 

quatur  logarithmusultimotabulx 
minor . 

a.  Quaeratur  numerus  ci  rcfpondens 

($  355  )& 
3.  Multiplicetur per io,vel  100, vcl 

1000,  vel  10000. 
Faclum  eft  numerus  quaefitus($.3;46). 

E.  gr.  Quxrendus  eft  numerus  Jogarithmi 
7.758998»  .  Subtrahatur  logarithmus  numeri 
10000  ,  qui  eft  4.0000000  »  ut  rclinquatur 
3.7589981,  cui  refpondens  numerus  5741  j-l^ 
ducatur  in  10000,  taclum  )74Utoocric  nume- 
rus  qusefitus . 

ScHOLION. 

3J7.  Tttcilt  «fftrtt  fnbtrthi  ftfit  Itgatithmmm 
tiumeri  cujufunque  in  t*b*U  etcuntnttm  ,  mtdt  ftr 
tundtm  numtrum  multiflicttur  ,  qui  hgarithm»  rtftdtt» 
rtfftndtt,  Std  tftrati»  t*dhfx  tv*dh, 

PROBLEMA  41, 

358.  Invenire  numerum  dato  loga. 
rttbmo  defeftbvQ  refpondentem , 

R  b  s  oiuno, 
1.  Dato  logarithmo  defectivo  adda. 

tur  logarithmus  ultimus  tabula;  fi- 

venumeri  10000,  hoc  cft,  illcab 

hocfubtrahatur. 
a.  Logarithmo  refiduo  convcniens 

numerus quseratur  (  §.  3  5  5 ) . 
Dico,  hunc  efie  numeratorem  fractio» 
nis,  cujus  dcnominator  eft  10000. 

E.  gr.  Quiratur  fraclio  refpondens 
Logarithmo  defc&ivo  —  0.3  6  7  9  7  6  7  .  Hic 
**  4.0  000000  fub- 

duclus  relinquit 


numera* 

torem  ( §.  69 ) .  Scd  ut  unitas  ad  fnu 
drionem  dato  logarithmo  defecTivo 
refpondentem ,  ita  10 000  ad  nume* 
rum  Iogarithmo  refiduo  convenien- 
tem  (  §.  3  j  7.  66).  Ergo  fi  i oooo  f  u- 
matur  prodenominatore,  eritnumc- 
rus  ifte  numerator  fractionis  quxfitas 
($-3°5).  gj.J. 

Problema  4». 

359.  Dat/s  tribus  numeris  invemrc 
quartum  froportionalem . 

R  ESOLUTIO. 

1.  Logarithmus  fecundi  addatur  lo- 

garithmo  tertii . 
z.  Ab  aggregato  fubtrahatur  loga- 

ritlimusprimi . 
Refiduuseft  logarithmusquartiqua> 

fiti($.  302.  337.343), 

E.  gr.  Sint  numeri  dati  4 ,  6  tSc  j . 
•   Logarithm.    68=1.8  31  <o8» 
Logarithm.     3=0.4  771113 


Aggrcpatom  =1.3096301 
Logaritbro.  4=0.6010400 


Logarithm.  quxf.  1.7075701, 
cui  in  Tabulis  refpondct  numerus  ji . 

S  CHOHON. 


360.  TrtbUnuais  hujut  ufui  fTttfltnttjfmms  in  Tri. 
gtntmetrit  tluctt  :  tujus  grtti*  frt  numttis  ttitm  n*. 
tnralibus  ejuttftti  funt  *  Briggio  &  VlacCO  Ltgarith. 
mi  ,  cum  Ncperui  utntum  tanmtm  utut  divttfjt  <ndc. 
iit  itgttithmtrum  frt  ftnibus&  ttngtntibus  ctnjhmxlf- 
CUI I  f**  •  Tirvutt  igitur  funt  dt  logarithmis  socit  injm 


3-6310133  i 

convenit  numerns  4»8jfi"5  .  Eft  ergo  fracliol  tifftr  ftptunt t  dmtcttd  Trig*n»Kttrittm  ftdem  frt- 
******  T&Hh*  l' 
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CAPUT  IX. 

De  Frattionibus  Decimnlibtts . 


Definitio  e> 

361.  TTJ  Raclio  decimaliseb,  cujus 
X7  denomioacor  eft  articulus 
quidam  primarius  10,  100 ,  1000  , 
ioooo&c.($.30S). 

COROLLARIUM  !• 

361.  Progrediuntur  adco  denominatorci  inra- 
lionc  decupu  . 

ScHOLION  1. 


3  6  3 .  E.  gr.  f/  /kmf  /r«ff*  dtdmalis  >***<7 
tadtm  xqnivtltt  hnk  ftriti  •■  -f  |  ,  u 


1  c  y  o  o  o  * 


1  o  u  o 

-f-  I  J  Z  .  cuius  dtnominatores  i  .  to  » 

I   rooCO  I  100000»      '      .  ,  • 

»00.  1000  ,  1 0000  ,l  00000  m  tmm  decufU  fro- 
grtd/untur  . 

CoROLLARIUM  2. 

3^4-  Quoniam  logartthmi  progreffionis  geo- 
mctricx  1  ,  10,  ioOj  1000  ,  10000,  looooolunt 
o,  i,t>3,  4,  j(f«  34^;,  fi  fra&iones  decima- 
les  fob  forma  aumerorum  integrorum  fcribantur  , 
vcluti  in  noftro  cafu  Joco  -^11-'  — *  *  *-+ 


aut  -r  1  l5 

•  I '  1 1 o  +rjoo+T77To  0T0 o  o  fcnbatur 
3.4x8)7  (  5.506 );  loco  dcnominatorum  numerato- 
ribus  folitaric  potjtisopportune  tanquam  <»uriad> 
jiciuntur  logariihmi .  Ita loco fraitionis rtllil 
fciibimus  30  4'i'-8'"j""7  


OROLLARIUM  3. 

jices ,  qui  funt  logarithmi 


365.  Quoniam  apices ,  qui  funt  loganthi 
nom/natorum  fraclionum  decimalium,  in 


c- 


ne  numerorumnaturalfum  progrediuntor  ;  fuffi- 
cit  notat  ult iroat  adjici  apicem  convenientem ,  cc- 
terisomiffis,  veluti  in  noftrocafu  3.41837"". 

COROLLARIUM  4. 

3<6.  Cum  logarithmns  fractionis  invcniatur  , 
fi  logarithmus  denominatoris  a  logarithmo  nu- 
meratoris  fubtrahitur  (5.  351)»  dcnominator 
autem  fra&ionis  decimalis  iit  articulos  primarius 
(  §>  ) »  adeoque  cus  logarithmus  pr«er  cha- 
jac^erifticamnonnifimeriscyphrisconft«(J.346): 
a  charactenftica  logarithmi  numeratoris  fra&io- 
nisdecimalis  nonnifi  characteriftica  logarithmt 
denominatoris  fubtrahenda  ,  ut  habcatur  loga- 
rithmus  fiattionis  decimalis . 


Sc 


H  O  L  I  O  N  ». 


367.  E.gr.  Si  frjfth  dtcimalit  futrh  S.7JJ  J 
garithmui  numeTAUrit  b'735  tfl  3.9411619,  denimi- 
natorit  1000  vtro  3.0OOOCC0,  adeoque  hgtrithmu* 
fraflhnii  iecimtlii  dttse  0.04  1  2  619  .  Si  froBh  dtti- 
mitiifutrito.jxii  hgarithmut  numeratoris  3x4  efi 
l.JIOj4j61iif«o/»»'».U!)Wx  1000  i.-..-.  3. OOOOOOO, corfe- 
tjutnttr  hgtritbmui  fraBhnit decimalis  — 1.5  105456, 
lidtm  ergo  funt  hgtritbmi  fraBionum  decimtlium  , 
iiui  numtrorum  integnrumf  nifl  quod  ch*r*£ItTijii(* 
difftrant  • 

COROLLARIUM  5. 

368.  Quia characteriftica  logaritbmi  denomi- 
natoris  fraltionis  decimalis  eadem  cfl  cum  api- 
ce  uttimx  nota  ( §.  364 )  5  logarithmus  tractionii 
decimalis  prodit ,  fi  a  logarithmi  numefatoris 
charactcriftica  apex  ultimx  noue  fubducitur 

ScHOLION  3. 

369.  £.gr.ln  frafthne  decimtli  8.735'"  mftx  ul- 
timg  not*  tflli*  togstrhhmi  igitur  numtri  8735  ,  qui 
tft)  J-94ia6l9,  charaHtriflh*  3  fubducilur  ttrn*- 
riut  >  ut  frodtat  logaritbmut  fraRhnii  dttimalis 
O.94  H619.  jlftx  ifit  tot  continet  uniutet  ,  quot  de- 
mminMtor  habtt  tyfhrts ,  ftu  quot  *  fnnBo  feijHuniur 
>»<*:  undt  fatet ,  fi  nulius  adfcriftut  futrh  *ftx  a 
tot  uniutes  *  characlniflica  numtratoris  fubduci  ,  quot 
dtnominator  cyfbrnt  habtt  t  feu  nuot  not*  funttum 
fequnntur. 

D  E  F  I  N  I  T  I  O  66. 

370.  Frailio  dccimalis  exaila  eft, 

qux  veram  exhibet  rationcm  partis , 

quam  defignat ,  ad  totum . 

E.  gr.  o.8=fg-  =y  exprimit  rationem  par- 
tis  4  ad  totum  ;  veram,  cum  fit  8 : 10=4 :  5 
(S.181). 

Definitio  67. 

371.  Fratlio  dccimalis  approximans 
eft,  quae  rationem  partis ,  quamdefi- 

!  gnat ,  ad  totum  exhibet  prope  veram, 
nempe  vel  vera  minorem ,  vel  majo- 
I  rem,  defccSlu  tamen  vel  exceflu  infra 
|  K  %  uni- 
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unitatem  notae  ultimac  convenientem 
exiftente. 

E.  gr.  f  >  0.41857 ,  fed  <  0.4*85«  • .  E*P"m« 
adeofractio  approximans  rationcmoon 
nifi  propc  veram  defefto  lcilicet  exiftentc  minore, 

D  E  F  I  N  I  T  I  O  68. 

371.  tfo/rffra&ionumdecimalium 
ejufdem  ordinis  dicuntur ,  quarum 
iidem  funt  denominatores  vel  apices  . 

E.  gr.  Si  dux  fuerint  fractiones  dccimales 
0.41857  3c  0.0047,  notz  8&4  eiufdem  ordints 
funt »  quoniam  utriquc  refpondens  denominator 
eft  iooo  vel  apei  "  :  nam  8  dcfignat  jJyg-  8c  4 
«Jenotat  . 

PrOBLEMA  4)* 

373.  Fraliiones  decimales  addere , 
/  « yir  invicem  [ubtrabere . 

Resouitio  &  Demonstratio. 

Quoniam  frarftiones  decimales  per- 

inde  ac  numeri  intepri  conftant  ex  no- 

tis,  quarumumtatesin  rationedecu- 

pla  progrediuntur  (  §.  1 64  ) ;  notis 

ejnfdem  ordims  fub  fe  invicem  fcri- 

ptis  additio  &  fubtra&io  eodem  mo- 

do  peragitur  ac  in  numeris  vulgari- 

bus(£.  98.  103),  nifiquodinappro- 

ximantibus  focus  ultimus  fit  incertus 

(S-370. 
Vide  cxeroplum 

I.  Addttionis. 
j.5  o  7  8  0.0  6  )  8"" 

0.00  5 


0.000  3 
5  M47 


7-1  }  8 


5  4-755**  7. 1074» 

II.  Subtraitionis . 


z.yB.6  4"" 
0.1  5  8 


0.0.54  i  « 
o.  o  8  J  1  * 


«•6*84  0.8  6 9  »4 

PROBLEMA  44. 

574.  Fracliones  decimales  per fe  ia. 

xicem  multiplicare . 


Resolutio  &  Demonstratio. 

Si  fra&iones  decimales  ad  formam 
numeroruin  integrorum  reducantur 
(§.  306);  multiplicatio  perajgitur  ut 
in  integris  ($.1x1),  hoc  unice  nota- 
to,  quod,  quoniam  apices  funt  loga- 
rithmi  denominatorum  (  64)  ,apex 
fadli  notarum  in  fe  invicem  du&arum 
inveniatur,  fi  carum  apices  addan- 
tur(^.H7). 

E.gr.  Si  multiplicanda  fuerit  fraltio  dectraa- 
l5«  HHh  P«  T^Vo  »hoc  cft ,  0.4*857 pe.c 
0.0047"";  multiplicatio  pcragi- 
0.4 1 8  5  7   tur  communi  tnore  docendo 
0.004  7    4*857  primum  in  7  3c  deinde 

  in  4  fivc  40.  Qaoniam  vcro 

9  ?  % 9    *Pex  ultin»us  multiplicandi  eft 
5  6c  multiplicatorit4>  fuinrna 


*  9 
171413 


0.002  o  1  4  x  7  ?    9  dat  apicem  ultimom  produ< 
i\i :  unde  apparct  a  fioiftrit 
adjicicndas  cfle  trcs  cyphras ,  quarum  prima  pun-. 
£to  notata  defignat  locum  integrorum . 

CoROLLARIUM  1. 

375.  Quodfi  faclor  unus  fuerh  fra&io  decima- 
lis  approximan» ,  cum  fieri  poffit ,  ut  roultiptura 

notz  deficientis ,  qu*  ulumam 
5  7  6  +  *  proxiroe  fcquitur  1  fit  nove- 
0.34       nario    roajor  ,  confcqucntcr 

 multiplum  notz  ultiroas  6inde 

9  4  ?  °  4  augcatur  ( 1 1 1 }  j  in  fa&o  no- 
707  *  8  mcrus  locorum,  io  qmbutno- 
0.8  o  x  j  8  4  tae  funt  inccrt»  ,  numcrum  no- 
tarum  in  fa&oie  exa£o  unita- 
te  fuperat ,  veloti  in  noftro  cxcmplo  notae  ires 
ultiroz  j*4  funt  incertae  ,  adeoque  fa<£lum  fuow- 
tur  0.801. 

COROLLARIUM  «. 

376.  Si  uterque  faftor  fuerit  approximan»» 
eodemmodointelligitur,  locain  fafto;  incerta 

unitate  excedere  numerum  nota- 
1  8.35  7   rum  fa&oris  longioris,  veluci  in 
6.2  4   adjecto  exeroplo  ,  in  quo  oume- 
rus  longior  conftat  notis  5  ,  loca. 
7  3  4*8   inccrta  funl  numero  6,  adeoque 
n  l    7  1      nonnifi  dux  notat  finifteriore»  1 1 
4>        certat  funt  .  In  exemplo  anteric- 
1  1  6.1  83  j  8   re  fi  fador  0.34  ponatur  quoque 
approxiroans,  nulla  prorius  no- 

tacerta  eft. 

CORO- 
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CoROLLARIUM  $• 

377.  Quodfi  nota  dcficiens  *  quse  proxime  fe- 
quitur»  ultimx  fucrit  atqualii  io  mnltiplicando, 

&  multiplicator  exa&us  j  tum  in 
0.6666   multiplicatione  apparet,  guot  unt- 
6.8   tatibus  augeri  debeat  raultiplum  no- 
'.  -     ■"      tx  dextimae,  ut  nolla  m  latio  nota 
5  Jn*    inccrta evadat .  E.gr.in  noftroexem. 
%9999       l0>  „bj  n0M  Jeficiens  eft  6,  fadlo 
■4'J  3  3  *  *    **  * iB  *  ^'ciuntur  4  &  altcri  ex  6 
ia  6  adduntur  5. 
SCHO.LIO  N. 

378.  C*{itt*tiot  brtvimit  grttU  {rtttmhiimut . 

-Problema  4J- 
379.  Fratlionem  decimalem per  de- 
ctmalem  dividere . 

Kesolutio  8c  Demonstratio. 
S  fraftiones  decimales  ad  formam 
numerorum  integrorum  reducantur 
3o6)j  divifio  peragitur  ut  innu- 
meris  integris  ($.117),  hoc  unice  no- 
tato,  quod,  quoniam  apiccs  funt  lo- 
garithmi  denominatorum($.  364), 
apex  quoti  inveniatur ,  fi  apex  divifo- 
ns  ab  apice  dividendi  fubtrahatur 
(  § .  1 4  3  )  &  dividendo  adjungantur  cy- 
phrae,  fidivifor  major  fuent  vel divi- 
dendum  non  metiatur . 

E.  gr.Si  0.001014»  79  dividatur  per  0.0047»  quo- 
tus  eft  o.4»8j7($.  }74.*io).Nimirum aoi4*79 
dividttur  per  47  ,  ut  obtineatur  quotus  41857  • 
Jam  cumnotat  diviforis  ^conveniat  apex  3  &no- 
txdividendio  apex  4»  differentia  1  eft  apex  no- 
ts  prirosc  quoti4.  Cum  adeo  quotus  incipiat  a 
partibus  decimis ,  ut  omnia  loca  compleantur  ei- 
dem  praefigitur  cyphra,  cura  nullura  frattioni 
adhzrcat  integrum.  Similiter  ft  0.001014»  79  di- 
\idatur  per 0.4*8  j7 ,  quotus  cft  0.0047  (  $$•»'• ) . 
Nimitum  »ot4i7»  dividitur  per  4*83;,  utob- 
tineaiur  qnotus  47  .  Jam  cum  notx  dividendi  • 
conveniat  apex  4  Sc  notat  diviforis  4apcx  1 ,  dif- 
ferenti»)  eftapex  notatquoti  4-  Cum  adeoquo- 
tns  incipiataparticulis  n»illefimis( 5.364),  eidcm 
prafigend*  fuot  cyphr*  3  ,  ut  habeatur  rraclio 


CorOLLARIUM  1. 

3S0.  Qnodfl  divifor  fuerit  fratlio  decimalis 
approxiraans ,  adeoquc  notaultimavel  juftoma- 


jor  vel  rainor(S.37i);  fa&um  ex  divifore  in 
quotum  duabus  nltim»  notis  deficere  poteft  . 
<jnare  cura  a  notis  dividendi  vel  juftoplus,  yej 
minus  fubtrahatur  i  ubidiviforad  eafdem  fueric 
promotus,  notat  quoti  incertz  evadent .  E.  gr. 
Si  dividcndus  fuerit  ti-3456  Sc  divifor  3.?!  frir 
&io  approximans,  uonnifi  unica  nota  quou  $ 
certa  eft . 

COROLI  ARIUM  ». 
3S1.  Si  dividendus  fuerit  frailiodccimalis  ap- 
proximans  >  divifor  exaclui  i  nonoirt  notam 
quoti  ultiroam  fubinde  incertam  evadcrc  poife 
patct  . 

CoROLLARIUM  J. 

]8*.  Si&  divifor,&dividendus  fuerint  fratlio- 
nes  approximantes  >  cvidens  eft  porro  iu  determi- 
nandis  lociscertis  refpiciendum  efleveldividcn- 
dum  ,  vei  diviforem  *  prout  diviforts ,  vcl  divi- 
dendi  uota  dcficicns  propior  fuerit  primat  divifo- 
risnotz.  E.gr.  Sidivifor  llta.5786,  dividcndus 
3.067,  adcoque  cyphrisaugendus,  utdivifiofie- 
ri  poflit  i  evidens  eft  certitudiucm  expirare  in 
notatertia  diviforis6,  confcquenter  jun&Udua- 
bus  cyphris  divifionem  eo  ufque  concinuari,  ut 
prodeat  quotus  certus  1.1  • 

PrOBLEMA  45. 

38J.  Notas  certas  m  midttplicatlo- 

ne  &  divifione  fraclionum  decimalium 

approximantium  accuratius  determU 

nare . 

Rhsolutio. 
Notae  fa<5torum  dextimx  fuman- 
tur  nunc  jufto  majores,  nunc  ju(to  mi- 
nores;  in  divifione  nunc  nota  dexti- 
ma  in dividendo  juftomajor ,  in  divi- 
fore  jufto  minor  &  contra  :  qua:  in 
utraque  multiplicatione  ac  divifione 
eaedem  proveniunt  notx ,  esc  funt 
accuratac. 

Quodfi  ergo  ioexemplo  fuperiori  multiplica- 
tionis  (  J.  376 ),  ubi  notx  ultiroa:  faclorum  ponun- 
tur  iufto  minorcs ,  eorum  loco  iu- 

18.358  mantur  1 8.3 6.15 i  f»<^um> 

6.35  quodobtinctur,  116.573 jo  con- 

  verwt  cum  fupcriort  116.18338 

9,790  quoad  tres  nOtas  llniftimas  1 1 6 . 

5?o74  ioitur  fol*  ccrt*  funt .  Paict 


E*  igitur  folx  ccrt*  funt .  Paict 
autem  ccrtam  fic  ficri  notam  ter- 

116.57  j  i  o         6 »  9U*  P«r h?*"on  iat  dtt' 


I  1  o  l  4  8 


\ 


\ 
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biorelinquebatur(ff.  376).  Similiter  fi  inexcm- 
plo  divifionis  fuperion  (§.  »8i)nunc  3.068  di- 
vidasper  ».5786,  nunc  j.067  pcr  ».S7«7,  quo- 
tus  utrobique  eft  i.t :  unde  patet  *  nonnifiduas 
iftas  ootascertas  efle,  quas  iupcriu»  talcs  agno- 
viinus  • 


Schoiion; 

384.  Tfft  fraxit  ioquttur  ,  not  fulindt  f*p  tfft 
centtntet ,  qnid  netst  ttrtttt  agnofcnmnt ,  qH<t  ftr  fnm 
ptriara  (  §.  376.  j8a  ;  taltt  dtfrthtndnntum,  Mt  adt. 
tttdio  rtftth*  multifticaiitnii  vtl  divifttmii  fatrftds. 
rt  quetfHHt . 


CAPUT  X. 

De  Frafitomfas  Sexagefimalibus. 


Definitio 


69. 


385.  "T^RaSiiones  fexagefimales  funt, 
X7  quarum  dcnominatores  crc- 
fcuntin  rationc  fexagecupla .  Dicun- 
t  ur  etiam  Msnttti*  pbyficales . 

ScHOLION, 
386.  E.gt.Si  inttgruwt  fit  1 ,  frtclienet  ifiimfmodi 

COROLLARIUM. 

3S7.  Qgoniam  logarithmi  progreflionis  geo- 
Sflctrica;  1 ,  60 , 3600 ,  atoooo ,  11960000  cVc.font 
J  1  4cVc.(J.  3j4 ) ;  fi  fraitiones  fcxagefi- 
snalcs  inftar  numcrorura  intcgrorum  fcribend* , 
numeratoribus  lolitarie  pofitis  perinde  ,  ac  in  fra- 
tlionibusdecimalibus,tanquam  apiccs  adjicien- 
dt  funt  logarithmi.  £.  gr.-f=j°,  -i4=3J'i 

Definitio  70. 

?88.  Pars  fexagefima  intcgri  dici- 
tur  Minutum  five  Scrupulum  primum ; 
pars  /exagefima  minuti  primi  Minu- 
tum  five  Scrupulum  [ecundum  ;  pars 
iexagefima  minuti  fecundi  Minutum 
fivc  Scrupulum  tertium  &  ita  porro . 

CoROLLARIUM. 
380.  Scrupuli  adeo  primi  apex  five  index  eft  1 , 
fccundia,  tertiij&itaporro^J.  387). 

'SCHOLION. 

390.  Haertnient  frailientt  rtducunturad  nmntrtt 
inttgrtt^  M  inttgmnm  injltr  tratlari  qmtant . 


PrOBLEMA  46*. 

391.  Fradiones  fexagefimales  addeve. 

Resolutio. 
Additio  eodem  prorfus  modoper- 
agitur  ,  quo  numeri  heterogenei  in 
unam  fummara  colliguntur  ($.99  ) . 


E.  gr. 


17 


46' 

a© 
14 


15' 
40 


Jj°       io'        41"  5J" 

Problema  47. 
392.  Fracliones  fexagefimales  a  fe 
inviam  fubtrabere . 

Resolutio. 
Subtrahuntur  a  fe  inviccm  eodcm 
prorfus  modo,  quo  numerorum  hc- 
tcrogeneorum  fubtra&io  fieri  folct 
(5.104). 

E.gr.    »8°.      1.5'.       ♦".  i.o"' 
«7        »•       18  45 


»0°       4  5'      45"       3  5"' 
Ntmirum  unitas  mutuo  petitaa  fpecie  majore  hic 
valet  60..  Itai  "=:«©'",  i'=oo",  i°=«o'(^.j8«J. 

PROBLEMA  48. 

393.  Fracliones  fexagefimalcs  pet 
fexagefimales  multipficare . 

■Resolutio; 
Multiplicatio  fra&ionum  fexagefi- 
malium  coincidit  cum  multiplica- 

tione 
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De  Fratfionibus 

tione  decimalium  (  §.  1 74  ) ,  nifi  quod 
ex  fpecie  minore  abjiciatur  toties  fe- 
xagenarius  ,  quoties  ficri  poteft,  & 
tot  lpeciei  proxime  majori  addantur 
unirates  ,  quoties  fexagenaritis  fuit 
abjectus  ( § .  3  8  8  ) :  id  quod  di vifio  per 
60  prodit($.2i3  )• 

£.  gr.  Si  roultiplicandus  a°  1  >  multipli- 
cator  i°  18' 47".  Doc  fingulas  partcs  multipli- 
candi  primo  ia  47,  fecondo  in  ll*  tcrtioinx: 
crit  faclamex  38  tn  47= i786fcrupuhs  quartis 
=19"'  46"".  Scribuotur  adco  4«  pro  fpectcmi- 
nima  infra  Ifnearo  cum  fuo  apice ,  &  19"'  refcr. 
vantur  fpcciei  proxime  fequenti  annumeranda  . 
Cum  igitur  fadtumex  47"  >n  15  =705'"»  addi- 
ti»  »9  prodtbunt  734"' =ix"  14"'.  Scribuntur 
adeo  J4  infralineam&  n"refervantor  fa£lo  pro- 
x  ime  fcqueati  ex  30  in  47"  addenda .  Kodem  mo- 
do  ubi  perrexeris,  obtincbuntur  tandem  fa&a 
partialia,  qux  in  unam  fummam($.  391  )colle- 
£1*  exhibent  faAum  quxfitum  70  31'  30"  38"' 
46""  aut.  fi  propeverumquafiyeris,  7°  n'j>", 
cum  fpecies  proxime  major  dimidium  illius  fu- 
pcret,  aut  30  fuerit  major .  Yideexcmplum. 

 »  '8  47 

»        }3        U  4«"" 
58       4»  »4 
6       31  16 

1°       3»'       30"      38"  46"" 
SCHOLION; 

394.  2\f*  tttdi*  divifumit  dtwrani*  fint ,  tmflrn- 
Bui  tfi  Canon  hexacontadon ,  oui  f*K»  in  ffttiti 

reftluu  txhibet  ,  t/eluti  f*&um  ex  38  in  47=19.46 . 
]{aiio  csnFiruftitnit  tx  «ftrttitnt  in  fnbltnnite  frmxt- 
fut  fttttf  mtdt  nttttnr  ftrindt  ,  «t  in  abxcc  Vythag». 
rict  (f.  109  ) ,  fatlorem  tmmm  4  tsurtt  ttlurnm  i* 
frmuummis  dtfiriii, 

* 


Scxagefimalibus*  79 

P  R  O  B  L  E  M  A  49. 
395.  FraEliones fexagefimales per fi* 
xagefmales dividere . 

Resolutio. 

Di  vifio  peragitur  ut  in  fraclionibus 
decimalibus  (  $.  379  ),  nifi  quod  in 
multiplicatione  quoti  pcr  divifbrem 
tenenda  fint,  quaipaulo  anteinmul- 
tiplicatione  praicepimus (§.  3  9  3  )  &  , 
ubi  numerus  fpeciei  primxdividendi 
fuerit  minor  numero  Ipeciei  primas  di- 
viforis,  fpecies  illa  reducenda  fit  ad 
fpeciem  proxime  minorem  &  fequen- 
ti  addenda ,  ut  di vifioni  fit  locus  . 

E.  gr.  Si  70  31'  30"  38"'  4«""  dividcre  jobea- 
mur  per  a°  18' 47  1  quarrequotics  a  in  7  conti- 
neatur,  &  quoti  loco  fcribej0.  Duc  30  in  x° 
18'  47-"  &  fatluro  6°  ,6'  xi"  fnbtrahe  ex  70  31' 
30" ,  ut  relinquatur  36'  9" .  Junge  rcfiduo  fpeciem 
icquentem  38  &  divifionem  eodem  modo  conti- 
nua ,  doncc  eatandem  fucrit  abfoluta,  quemad- 
modura  ex  typo  cxempli  liquet : 

a°i8'47")7°-  »•>'  3.0"  3*"'  4<""(3°ij'j8" 

6     ,6*1    ::  :: 
___________________ 

36.  9-  38  :: 
34   4i    4f  '•' 


1    *7    5J  '' 
fivc  87    $3  4« 

87     5  J  4« 


Scholion. 

396.  7i»n  alfmiii  mtd»  *lgtrithnmi  frtSUnnm 
tliarum  quarumcMaque  ttbfolvitur  ,  quttrum  dtnomin*. 
nrtt  in  raticmt  quctcunqut  d*U  frtgrediuntur  ,  vtlnti 
in  du^ccufl4  ,  qu*  tlim  1»  dJvifmt  mtnfurx  tint*~ 


FIKIS  At\lTHMETlC/E. 
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ELEMENTA 

GEOMETRI^ 

p  r  uE  f  a  r  i  o. 


Erexiguus  eft  eorum  numerus,  qui  Geometriac  pre- 
tium  fuum  ftatuunt  ;  notatione  enim  delufi  cum 
arte  agrimenforia  eam  pemrn^  confundunt ,  nec  ea 
animo  ipibrum  obverfatur  idea  ,  quat  nomen  tam 
auguftum  excitare  debebat .  Omnis  nimirum  co- 
gnitionis  diftin&ae  fundamenta  jacit  Geometriacum 
Arithmetica,  ita  ut  nonminorin  fcientiis,  quam  in 
artibus  ejus  fit  ufus.  Equidem  ob  probIemata,quorum  refolutionem  tra- 
do ,  nonnifi  ad  locorum  diftantias  variorumque  objectorum  altitudines  , 
agrorum  &  camporum  areas ,  corporumque  molem  dimetiendum  condu- 
cere  videtur ;  contrarium  tamen  luce  meridiana  clarius  elucebit ,  cum  ad 
reliquas  Mathefeos  partes  inferius  applicabitur .  Non  hic  rcpeto,  quae  de 
WolfiiOper.MatbTom.L  L  vi 


\l  Geometria;  in  perfictendo  intellec"tu  jam  fuperius  ( a )  di&a  funt .  Ne 
vcro  hoc  fru&u  carcrct  Geometriac  ftudium ;  a  rigore  in  demonftrando  re- 
cedendum  minime  fuic .  Hinc  definio ,  qua:  vulgo  definiri  non  folent ,  & 
paflim  demonftro  ,  quac  fine  probatione  ab  aliis  aflumuntur  .  Equidcm 
haud  difficulter  pracvideo  ,  fore  ut  imperitis  improbetur  hic  aufus;  fed 
fufficit  eum  probari  pcritis,  &  quod  majuseft,  methodum  noftram  prac- 
ftare  ,  ne  extra  Mathefin  ratiocinaturi  in  fcopulos  incidamus ,  in  quos 
plerumque  omnes  hactenus  incidifle,  fupra  etiam  (£)  annotavimus.  EU- 
CLIDES  &  ejus  exemplo  ha&cnus  omnes  ex  princjpio  congruentiac  folo 
demonftrarunt  omnia  :  fcd  cum  ingeniofiflimus  LEIBNITIUS  Simili- 
tudinis  notioncm  mecnm  communicarct ,  atque  moneret,  multum  ejus 
in  Geometria  efle  ufum  ,  ego  vero  meditatiis  ampliflimum  deprehende- 
rem ;  fimilitudinis  principium  in  Geometriam  introducere  nulius  dubita- 
vi  .  Multa  igitur  ex  eo  a  me  facillirae  demonftrata  deprehendes  ,  quss 
alias  ex  principio  congruentiae  nonnifi  per  ambages  demonftrari  folent  . 
Nec  injucundum  arbitror,  quod  figurarum  conftruclioncs  inter  principia 
dcmonftrandi  nunc  obtincant  locum  ,  quac  alias  praxi  tantum  infervie- 
bant.  Placuit  tamcn  in  nova  hac  cditione  mea  fimilitudinis  notione  uti , 
cum  Leibnitiana  clarior  fit  .  Tirones  dcfinitionibus  evolutis  negle&a  de- 
monftratione  problemata  folvant .  Hoc  labore  perfuncli  ex  theorematum 
hypothefibus  figuras  conftruant  &  demonftrationes  empiricas  fuperad- 
dant,quarumin  ipfa  pertra&atione  fit  mentio(*).  Tandem  eo  ordine  elc- 
mcnta  relcgant,  qudBbonfcripta  funt.  Qui  vero  mentis  acie  pollent,  il- 
lamque  diu  poflunt  habere  attentam;  difficultates  non  fcntient,  etiamft 
prima  ftatim  Vice  ad  fingula  animum  advertant . 


ELE- 

(a)  Tn  Cotament.  dc  Mtthodo  Matbcmacica  $.  51.  f j. 

(b)  Loc.clt.J.  51. 

(c)  lo  fchoL  thcor.  7.  $.  1  j  X, 
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ELEMENTA  GEOMETRIJE. 
PARSPRIOR 

ELEMENTA  GEOMETRIAl  P LAKJE  EXHIBBT 

CAPUT    P  R I M  U  M 

De  Trincifiis  Geometrit. 


D  E  F  I  N  I  T  I  O  i. 

Eomctria  eft  fcien- 
tia  extcnforum  , 
quatenus  termina- 
ta  funt,hoceft,  li- 
nearum,fuperficie- 
rum  &  lolidorum . 

S  C  H  O  L  I  O  N- 

1.  S^emadmtdum  exttnfio  txfimuhanta  alicuju,  rti 
ftr  lotum  difli-fiont  oritur  ;  iltt  inmtntt  rtfr*ftut*,*r  , 
dum  mulu'in  unoctntinuo  fimul  ftrcifimu,.  Mm  n  - 
tUtkmfioni.r.onmUo  totiu,acfar,iumnot,ont,  mwl- 

k«($.?  Arith.)?  f<*  "d,m     nrmm  rfaru*  w>- 

tiont,  irrtfit  ,  <ju*  ideo  fer  linta,  ,  fuftrfict,  ac  fc 
lid*  rtfrmftvtari  foffur.t .  X'ndt  <Ji  ,  <jutd  Gtomtttia 
rtbu,  flmrimU  afflUati  peffit  ,  ejuftut  *dt»  ^ntfw  U- 
tijfimt  fateat  mfn, . 

Definitio  t. 

3.  Congruere  dicuntur  ,  quorum 
iidcm  termini  effe  pofunt.  Nempe 
Congruentia  eft  coincidentia  termi- 
norum. 

SCHO  LION. 

4.  Ke  definitio  ntgttium  fattfiat ,  +tUmU  tfl  vtcit 
termini  tHfaivtttit :  idymd  lm  fttjurniilu,  fati,  ca- 

vttur.  Jl  ttrmini  vtro  dtfinitiont  ttmftUt*  abftintmu,  , 
nt  ttd  dtmonfirationt,  mttafhjrfic*,  diUUmur  . 


D  E  FI  N  I  TI  O  J. 

5.  Eundem  fttumbahere  dicuntur, 
interquaeidem  extenfumponipoteft . 

Definitio  4- 

6.  P//»tf«weft,quod  quaqua  ver- 
fus  feipfumterminat,  feu  quodnon 
habet  terminos  alios  a  fe  diftindos . 

COROLLARIUM  I. 
7.  Ergoorone  punclum  alteri  cutcunque  con- 

gruit  (tf.  J )  • 

COROLLARIUM  ». 

8  Nccullas  in  codiftingucre  licet  partes . 
S  C  H  O  L  I  O  N. 

q  Hinc  EucHdes:  TunFlum  eft ,  inquit,  eujut 
p*r,'  nulU  etl .  K«  h*  ***im*  f-nftum  indivi- 
duum  ctncifiuntGeometr*,  utut  tale  tjmd  ntc  imag,- 

metric*fummocumfiud,ocavendum>  ne  funBumftrt 
line*  habtatur ,  tuju,  termmu,  tx,fi,t . 

Definitio  5. 
10.  Linea 

defcribitur ,  ^5^T^§^ 
G  punclum  A^—~i——^ 
abuno  pun- 

clo  A  ad  alterum  B  movetur . 

CoROLLARlUM  I. 

11.  Termini  igttur  lines  fecundum  longitudi- 
ncmiunt  pun£UA3cBs  (ecundum  latiiudmcm 
&  protunditatem  tpfli  fui  tcrminujefl(  f.  *)  • 
L  i  CORO- 
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COROLLARIUM  %. 

ix.  Quooiam  punctum  partes  oullas  habet 
(  J.  8 ) ,  linei  nec  lata  »  nec  profonda  efle  potcit , 
fcd  in  iolam  lon 


re&a  defcribitnr ,  fi  punctum  ab  uco  purtclo  A 
ad  alterum  B  cadcm  dire&ione  movecur . 


S  C  H  O  L  I  O  N  «• 


POSTULATUM  a. 

10.  A  quovis  puncjo  A  ad  quod. 
vis  punclum  B  pojfe  duci  lineam  rr. 

ij.  f?mid  trp  mirum ,  qutd  ftcundmm  Utitttdintm  I  ftam 
&  frtfundiuttm  nmhabtatttrmintt*  ftdifitntlti ,  VI  I  •  - 

POSTULATUM». 

.  Lincam  rcclam  terminatam  AB 
utrinquc  produci  poffe . 

D  E  F  I  N  I  T  I  O  8. 

11.  Linca  curva  elt,  cujuspartes 
toti  difiimiles. 

Definitio  j». 
2 j .  Mctiri  idem  eft  ac  quantitatem 


Cor.  i.{ff.  ti )t 

S  C  H  O  L  I  O  N  *• 

14.  S&tmvlt  ttrpmt  <mn»  tribmi  dimtmfituibmt  frx 
ditumfit,  nttmnaa  rtliquh  aBmftfarariqntat;  nt- 
ttflarium  tamtn  at  ftrutiit  tft ,  ut  unam  «Ifqntrtli. 
qtdi  cmfidtrmut .  Htttffitattm  inttlttBmi  finitn 
jungh  ,  qui  edmulta  una  diffundi  ntquit  ,  &  hinc  ftr 
abfirailitntm  divtlttrt  ttnttur ,  qma-  ntxm  indivulf» 
natura  ctnjmnxit .  Vtititattm  hujui  alflratiitnii  cafut 
irmnmtri  ftrfuadtnt ,  in  quibutmnam  dimtnftontm  nt. 
gltSit  ctttrit  etgntfitrt  jubtmnr  ,  *.  jr.  altitudlntm 
tmrrhfint  lajitudlnt  ac  prtfundiutt  iffiut  ,Utitudintm 
fluminh  fint  hngitudint  ac  frofundiutt  tjufdtm. 

Definitio  6. 


aliquam  pro  unitate  aiTumere,ac  alia- 
rum  homogenearumrationemadean- 
15.  Difiantia  eft  linea  brevifllma  I  dcm  exprimere .  Quantitas,qua:pro 

unitatc  aflumitur ,  Mcnfura  dicitur  * 

Scholion. 


interduo. 

ScHOLION. 
1«.  Iut.gr.  diftantia  arborit  a  d»m*  tfl  lintabrt 
ti/fima,  nutabitlaad  hanc  dmci  fottfl  . 

Definitio  7- 
17.  Linca 
reila  ABcR,  J^rW^ 
cujus  pars^^lL^^ 
qua?cunque 
eit  toti  fimilis. 

COROI 


1«.  Httc  dtfinith  iatitr  praxi  rtfptndtt:  flriBint 
Eudidei  mtufuram  dtfinit  ftr  qmantitattm  ,  qmtalU 
qmttiti  rtpttita  atttri fit  mqmalit  :  quam  mt  in  Arith* 
mttica  parttm  aliquotxm  diximut . 

Definitio  I0. 
15.  Hinc  Mcnfura  linearum  eftli* 
nea  recla  arbitrariailongitudinis,  in 
partes  minores  pro  lubitu  dividenda 
&  fubdividenda .  Dividitur  aurem 
hodie  a  Geometrisin  10  parressqua- 
les,  qui  Pcdes  vocantur:  unde  ipfa 
Decempcda  appellatur .  Pes  fubdividi- 

19.  Cum  lineae  dcfcnbantur ,  fi  punclum  ab  |  tur  in  IO  Disitos:  digitUS  in  10  Li- 
uno  punclo  ad  alcerum  movetur($.  io)i  motus  I  c*  • 

puncli  defcribcntis  in  omnibu»  Imc*  partibus  I  "CaS  yCC  Ita  pOlTO 
i Jem  effe  debet :  fecui  enim  di verfitaie  hujus  mo- 
tus  partcs  afe  invicem  diftinguerentur,  adeoque 
fimiles  non  forcnt  ( §.  14  -Arith,  )  contra  deflni- 
tionero(f.  17).  Quoniam  itaquc  motus  puncli 
diffcrrc  ncquit  nifi  celerttate  ac  direclione  ,  ce- 
leritas  vero  ad  defcriptioncm  rcclas  nil  confcrt; 
fola  direcliooii  habenda  elt  ratio,  confequeoter 

f»)  InEfatofthtoeBitavolib.i.c»p.t.tifq(ieaJ5.p.iii. 
n  G«ojr.  Reform.  lib.  ».  cap.  7.  f.  fc^q. 


I  ARIUM  1. 

tS.  Lineas  igitur  rcclcnoo  differunt  nifi  quan 
titate(5.i6^r>'//,.). 

CoROLLARlUM  a 


SCHOLION  1. 

t^.  Mtnfurg  t*ngitudt&  divifio  mntadtm  tfl  ubi- 
vii  gtmium  .  y*riat  difftttntiat  prxttr  Willebror- 
dum  Sncllium(')cat/Kmmi  Ricctolus (b),  Mallctus 
(f),CI.  Eifenfchmidius  (d)  aliiqut  .  Miquai  ctir. 
brium  mtnfurarum  varittaiti  rtfra-frntat  ubuU  fc~ 

qutnt 

fc)  GeomrrrlF  ptafltqoe  lib.  t.  p.  aot. 
(ij  Inrfifquifit.  no**  <fe  pondenbus  Ac  menfurlt  veie- 
rom  Roru.Gratc.  tt  liebr.  Sc&t.f .  c.i.  p.  »j.  «r  fcqq. 
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muuti  1* tiTssWfr IffkftrrM .  yi*liumfti  rtghuV*- 
rifinut  tfl  1 44O .  Cmtinet  ii  »r»  Jf  1 1  iightt ,  iigitui 
13  UnfUi,  UnmUiO  fnthuUi  ,  *ito\*e  ftt  intt. 


Pa  Regius 
Parifinus 
RJienanut 
Romaous 
LondinenCs 
Saecicus 
Danicus 
Venetus 


1440 
tjxo 

1350 

IJIO 

«40$7 
IJ40 


Conftantinopo- 

litanus 
Bononienfis 
Argcntoratenfis 
Norimbergcnfis 
Dantircaot» 
Halenfit 


Jl4o 

ti8*i 
«J46t 
1*7.1- 
t  }xo 


SCHOLION  *. 
»7.  Dhifmtm  mtnfmr*  itcmmttm  frimut  intrtiu- 
«ir  StevitJOS  ,  ffj?f  iffi"'  GtmttrU  fr*Tlh* ,  iubia 
fntul  txmfl*  Regioroontani  .  Jnihtm  *utem  ie- 
<tmfti*rum  cmflhuit  O,  ftium  t  ,  iigittnm  x,  U- 
nttrum  j  &c.  ttmquam  itneminatormm  tegarithmei 
(§.  j<4  Aritb.  )  ,  *p»t  "rttlh  intlufei  numtrii  *i- 
firibit.Sti  t*mm*iiu.  Joanoes  Bayerus  in  Legifth*  dt- 
tim*U&  Sttrt*mtnU  l*g*rhhm*i  tb*ra8trib»t  t\*m*- 
nit  txfrtjfor  tfkibut  uumtrtrum  *ifcribit .  B.gr.trtt 
ftrth*  ,  auinaut  ftdti ,  fefttm  iigiti&etl*  Une*  h* 
fcribuntur :  j*>  5'  7"  8"' .  Cmmtiiffmum  f*ft  *cci- 
dit ,  p  uumtri  integr*  fivt  dtctmftddt  itfigtutiuti *  fr*- 
HJenibui  dttim*iibui ,  ftiibui  nmft ,  digitii,  lintii 
&c.  fmmffo  ftf*rtniur.  uti  mmuimut  i»  ^rhhmtth* 
(§.  306).  Tt*mJ»  i6  5'  7"  5"'  fcribtmui  J.J7». 
Mmeinm  t\.  ?.  FrancifcUS  Noel  *u(Ior  tfl  (*)  ,  divi- 
fmem  dttimtttm  mm  m*do  in  mtnfurii ,  fti  &  fendt- 
rihtiSiniti,*ihibtri. 

Definitio  ti. 
28.  Superfcks  eftmagnitudo  dua- 
bus  dimenfionibus  pracdita ,  feu  in  lon- 
gitudincm  &  latitudinem  extenfa . 

CoROLLARIOM. 

»9.  Termini  fuperficiei  fecundum  longitudi- 
nem  6c  latitudinem  iunt  lincse»  fecundum  pro- 
iunditatcm  ipfamet  terminus  fui  exiftit . 

ScHOLION. 

jo.  Timirum  in  tmghudint  nullum  tffumi  ftteft 
funlium ,  tui  nm  rtff*nit*t  *liqu*  liut*  fttunium  U- 
titudintm,  &  contr* . 

Definitio  !»• 
li.  Per  Perimetrum  intelligimus 
continuum  ,  quo  aliud  continuum 
tcrminatur . 

(*)  In  Obfcrvatlonibns  Msthfnuiico-Phyficls  in  In- 


DlFINlTlO  t|. 

ir.  Figura  cft  continuum  perirae- 
trotcrminatum. 

SCHOLION. 
j  5.  Vicitur  tam  dt  fuftrficitbut  %   quam  dt  f*li- 
dit .  Infrieri  tafu  ftrimttri  funt  tittt*  >  ht  fofUrl*- 
ri  fuftrfieitt . 

Definitio  14. 
34.  Figurareclilinea  cby  cujuspe- 
rimeter  ex  lineis  re&is ;  curvilinea  , 
cujus  perimetcr  ex  curvis ;  mixtiHnea^ 
cujus  pcrimcter  partim  cx  rc<5Us ,  par- 
tim  ex  cur  vis  conftat . 

Definitio  ij. 
3$.  Latus  eft  linea  ,  quae  eft  pars 
perimctri  6gura;  fuperficialis . 
D  e  f  1  N  1  t  1  o  16. 

36.  Planumfeyifguraplanatbt  fi 
e  quovispundto  perimetri  adquodli- 
bet  ejufdemrcctam  incadem  ducere 
licet. 

Definitio  '7- 

37.  Circuluscl\fi- 
gura  plana ,  linca  in 
ie  redeunte  termina- 
ta ,  ex  cujus  fineulis 
pundis  ad  punctum 
intermedium  C  , 
quod Centrum  vocariiolet,  du&xrc- 
ttx  funt  inter  fe  aequales .  Linea  illa 
Peripberia  dicitur . 

Definitio  tf. 

38.  Cborda  A B  eft  recta a periphc» 
ria  ad  periphcriam  ducla . 

Definitio  19. 

39.  Diameter  AE  eft  chorda  pcr 
centrum  C  tranfiens .  Ejus  dimidium 
AC  five  recTa  CD  ex  centro  C  ad 

pcri- 

dU  &  Chlna  f»ais  c.  7.  p.  iO*  &  fcq* 


%6        Elementa  Geometrk  Pars  /.  Cap.  L 

peripheriamdu&adichur  Stmidiamc 
ter,  hemRaalus. 

CoROLLARIUM. 

40.  Radii  «6°  nnin*  circuli 


i0. 


DEFINITIO 

41.  Arcus  eft  pars 
quantalibet  peripheria; 
AFD :  Craaus  veroeft 
parsejufdem  trecenteft- 
mafexagefima.  QuiU- 
betgradus  in  60  Minu. 
ta  prima ;  minutum  quodlibet  in  60 
fecunda;  fecundumunumquodquein 
60  tcrtia  &c.  tiibdividitur .  Euclides 
arcum  quoquc  peripberiam  vocat . 

COROLLARIUM. 

4».  Cum  peripheria  cuiuslibet  circuli  in  360 
gradus  dividatur  j  circuli  majoris  gradus  funt 
ujajorcs  gradibus  minoris . 

ScHOLION. 

43.  ScrufuU  graduumfunt  frailiontt  ftxagtfimattt 
(§.  3»$  Arkh.)  &  afitibut  fuii  Houniur(  §.  387 
Aritb.  )  .  Cradui  lanquam  inttgro  fen  uniutti  ctffit  0  , 
minuto  frimt  l  ,  ftcundc  x  ,  tertio  3  &c.  conftqutnttr 
gradut  tumfuit  fcrufulii  toitm  modo  firibuntur  ,  qut 
dteemfetU  eum  fuii  (  $.  17  ).  E.  gr.  3  gradut  ,15 
minuta,  16  fttunda  ita  fcribimui:  3  "15'  16"  .  Btjidu- 
tem  ^gjrftii  matrrt  1  y  quibui  hanc  dixif»nt>n  ecctftam 
ftrunt,  boc  aruficittemfutum  -Jflronomicum  a  frafiio- 
nitut  libtravtrint ,  cum  fraeliontt  ftxagtfimttlei  in- 
fiar  numtrorum  inttgrorum  traSari  foffint ,  ntc  fne 
prudenti  tomfilio  eundtm  in  finem  eum  graduumnumt- 
tnm  fectrint  ,  q ui  ptr  x  ,  j  ,  4  ,  j  ,  t}  ,  8  ,  9  txatJt  di- 
niditur  ,  nec  minut  tum  ftctrint  txfontnttm  rationit , 
juxta  qu-tm  fcrufuta  decrtfunt  ,  quem  2  ,  3,4»  J  f> 
6  mttiuntmr  1  non  tamen  fint  tatitnt  fuafmmt  fofi  StC» 
vinutn  (a)  Ought  redus  (i) ,  Wall  ifius  (t)  aliiqut,  m 
ftfofitit  fraBionilui  ftx  gtfimalibut ,  dtcimatti  rtci- 
ftrentur:  nulia  tnim  in  dttimalitut  rtduBiont  min». 
rum  fraSionum  ad  majorti ,  vtlmajorum  ad  miuorts 
tfuttfi',  frxagtfimatet  veronon  fint  tardio  teducuntur . 
Muttiftieatio  qutaut  tSr*  dixifio  dttimatium  fatilitr 
quam  ftx«gtfmalium(  J.  374  &  39 1  &  feqq. 

Arit h. ).  ld  tonfUium  fccmifnnt  Henrtcus  Brig giu*  in 
Canont  triangulorum  artificiali  afud  Henricuot  Gel- 

(•)  In  pr«f.  »4  Ttiflat.  dc  Logifffca  dectniall  .1 

(b)  Clavlt  Machem  c»p.  1.  p.  m.  1. 

fcj  Algtbf*  ctp  o.f.to,  VoJ.II.  Optr.  Maihtw. 


librand  inTrigmumttrU  Mriiannka ,  Joannes  New- 

tonm  Jtftronmia  farittr  at  Trigommttria  BrhannUa. 
&  NlCOlaUS  McrcatOr  in  btflitutionibut  Aftnncmi- 
cit.  Stevinus  (d)conttndit  >  tandtm  tirxuli  divifitntm 
antijuitut ,  in  feculo  iapientC  ,  quod  adftrturc  ctnu 
»r,  tbthmift. 

DEFINITIO  li. 

44.  CircuJi  concentrici  funt,  qui 
idem  centrum  habent :  Eccentricive- 
ro ,  qui  habcnt  divcrfa . 
D  e  f  1  n  1  t  1  o 
4  5 .  Segmentum  cir- 
culi  eft  pars  ipfius 
AFBA  arcu  AFB 
&  chordaAB  com- 
prchenfa  .  Dicitur 
Segmentum  majus  , 
quod  femicirculo  majus  eft ;  minus  vc« 
ro 


ai. 


,  quodminuseft. 
Definitio 


s\&.Se£1or  circuli  eft  pars ejus  ACD 
duobus  radiis  AC  &  CD  atque  arcu 
AD  comprehenfa . 

D  E  F  I  N  I  T  I  O  xi. 


:  •  1 


47.  Recla  HI 
circulum  in  L 
tangit^  Ci  ipfi  ita 
occurrit,  ut  pro- 
du6ra  rota extra  circulum  cadnt .  Cir» 
culus  vcro  circulum  intus  tangit ,  fi 
htiic  occurrens  totus  intra  hunc ;  extus 
vero  tangitt  fieidcm  occurrcns  totus 
extra  hunccadit. 

CORO- 

fdj  In  Cefmojtaphia  lib.  1.  def.  (.  f.  loj.Operun.  'i-l- 
llce  ediiomm . 
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COROLLARIUM  1. 
4«.  ReclaCL  ex  centro  C  ad  contaftuin  L  du- 
Aacftradiuscirculi  (f.  39). 

COROLLARIUM  s. 

49.  Circuliergo  fe  extus  tangentes  in  L  di- 
facentra  C8c  c  habcnt,  adcoquc  eccemrici 
t(f.  44). 

DEFINITIO 

50.  LineaABlineam  A 

CD fecat  in  E ,  fi  eam  /C""^Vj 
dirimit  in  partes  CE  )3d 


&  EDcis  &  ultraip- 
famfitas . 

COROLLARIUM  1. 

•c.  Cumetiam  CD  ipfam  ABdirimat  in  par- 
tes  AESc  EB  cis  Sc  ultra  CD  fitas  >  fi  AB  fccet 
CD  in  E  ,  ctiam  viciffim  CD  fccablt  AB  m  eo- 
dem  pHOCCO  E . 

CoROLLARIUM  ». 

51.  Si  recla  MN  circulura 
in  o  fccet  >  pars  eus  oN  in- 
tra  circulum  cadit(  f .37  ) . 

COROLLARIUM  3.  £ 

53.  St  circulus  circulurn 
fecet ,  cum  utriufque  peri- 
pheria  in  fc  redeat  ( ff.  37 ) » 
pars  peripheriz  unius  circuli  intra  altcrum  ca- 
dat  ncccfle  eft . 

Definitio 


54.  Angulus  cft  dua- 
rum 
A 


.  Angutui  cii  uuu-  ^ 

IinearumAB& 
in  uno  punclo  A 

:urrentium  mu-  x/£_  1  c 

,.      •     t  :   JE 


tua  inclinatio.  Lineas 
AB  &  AC  dicuntur  Crura ;  pundlum 
concurfus  A  Vertex  anguli . 

ScHOLlON. 

j  y.  Ant\ulmihkvtlunk*littrxA  vtrtUi  tjut  xd- 
firifU,  vtiad  txittnis»  in  ufibutmnnullii  confu- 
fimtm  tribnt  littrit  BAC  indigiutur ,  iu  ut  vtrtici 
ttdfcrift*  mtdio  /oc»  pimtur  .  S*pt  nomtn  ttngulo  im~ 
ftnit  littrs  minor  ,vtiuti  X  ,  tiitninfcrifu  .  Vtimur 
angmlit  ttd  linuritm  fitnm  dtttrminAndum . 


Definitio  »7* 

56.  Angulus  infiftere dicitur  lineae, 
in  qua  crura  ejus  terminantur . 

Definitio  a8. 

57.  Menfura  anguli  BAC  eft  ar- 
cus  DE  ex  vertice  A  radio  prorfus 
arbitrario  AE  intracrura  ejus  AC& 
ABdefcriptus. 

COROLLARIUM." 

5«.  Anguli  ergo  diftinguuntur  per  rationem 
arcuum  ex  vertice  intra  crura  dcfcriptorum  ad 
peripheriam:  diftinguuntur  enini  pcr  illos  ar- 
cus  ,  arcus  vero  per  rationem  ad  pcripheriam  dr- 
ftinguere  licet  (  ff.  41  Gnm.  tk  ff.  1 3*  Arith. ) .  Et 
eadem  dc  caufa  quantitas  anguli  acftimatur  cx 
ratione  arcus  iftiusad  pcriphcriam. 

ScholiOn. 

59.  Tot  fdtictt  griJuum  &  fcrufnlarum  dicitnr 
tfit  angulut ,  quot  graJuum  &  fcrufulorum  tft  arcut 
PE(ff.4l). 

Definitio  29. 
60.  Anguli  contigui 
FGH  &  HGI  funt ,  8 
quorum  idem  eft  ver- 
tex  G  &  crus  unum 
commune  GH. 

Definitio  30. 

61.  Redbelineje  AE 
frEBin  JireclumR- 
tx  funt ,  fi  ejufdem  -  * 
rcdaeABpartes  exi- 
ftunt. 

Definitio  |t< 
62.  Angulus  deinceps  pofitus  AEC 
dicitur,  quioritur,  anguii  AED  la- 
tere  uno  ED  inC  producto. 

C  O  R  O  L  L  A  R  I  U  M  1. 

63.  Habent  adeoanguli  deinccps  pofitt  AEC  $c 
AED  crus  unum  AE  communc  &  crus  alterum 
unius  CE  in  direaum  fitum  eftcruri  alten  altc- 
riusED(ff.  61  ). 

COROLLARIUM  *. 

64.  Hinc  anguli  deinceps  pofiti  funt  contigui , 
fed  a  on  contra  ( ff.  60; . 


f 
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ElcmcntA  Gcometru  Pars  /.  Qap.  L 


D  E  F  I  N  I  T  I  O 


K 


6  5«  Angulus  reflui 
KLM  eft ,  cui  deia- 
cep«pofitus  KLNas 
qualiseft.  — ait» 

D  E  F  I  N  I  T  1  O  jj» 

66.  Angului  obli- 
^«/AECcft,cuidc- 
inceps  pofitus  AED  c- 
injequalis  .  Angulus 
acutus  AECeftobli- 
quus  minor  rccto  .  Angulut  obtufut 
AED  cft  obliquus  rectomajor . 

!         Definiuo  }4. 

67.  Anguli  verticales  o  &  x  funt , 
fi  crura  unius  AE  &  CE  in  dirc- 
Sum  jaccnt  cruribus  alterius  EB 
&ED. 

Definitio 
68.Siline*ST 
duac  aliae  OA& 
RB  a  divcrfis 
plagis  in  divcrfis 
pun&is  A  &  B 
occurrant  j  angu.  *E 

//,  quos  cumea  cfficiunt,  x  &  y  di- 
cunturrf/ww. 


Definitio 


69.  Si  vero  line*  ST  du*  alia: 
AP&  BR  itidem  in  diverfis  pun- 
clis  A  &B,  frd  ab  eademplaga  oc- 
currant ;  anguti,  quos  cum  ea  effi- 
ciunt,  u&y,  item^&^,  dicuntur 
oppofiti;  &  quidem  u  dicitur  oppofi- 
tus  extcruu!)  f  vero  oppofitus intcrnus 
ipfius^. 


Definitio 

70.  Angulus  ad  pcri. 

pbcriam  cft  angulus 
ABD  ,  cujus  vertex 
B  &  crura  BA  atque 
BD  inperipheria  ter« 
minantur .  Dicitur  e- 
tiam  Angulus  in  fcgmcnto ; 

Corollarium; 

7t  •  Iotercipitur  adco  a  duabus  chordi*  AB  8c  BD 
( f .  j8  «c  54 )  atque  arcut  AD  mfiftit(  f.  S6j  . 

Definitio  38. 

71.  Angulus  ad  cen- 

fnwweftangulus  ACD, 
cujus  vertex  in  centro 
circuli  C  eft ,  crura  ve- 
ro  AC  &  CD  in  peri- 
pheria  terminantur . 

COROLLARIUM. 
?}•  Angulus  adcentrum  a  duobus  radjis  inter* 
cipiturfj.  39)»  adeoquearcui  ADinfiAit  ( c.  4i. 
confequenteraicus  ADcjus  menfnra(S.j7), 

DefinitIO 
74.  Angulus  cxtra 
ccntrum  HKI  eft,  cu- 
jus  vertex  K  extra 
ccntrum  eft,  crura 
veroHK&IKinpe- 
ripheria  terminantur. 

Corollariom. 

fj.  Infiftitergoarcui  Hl(ff.4t.  $6)  . 

Dbfinitio  40, 
76.  Anguluscontaftus 
HLM  eft,  qucm  arcus 
circuli  MLcumtangen- 
tc  HL  adconta&ume£ 
ficic . 

Definitio 
77.  Angnlus fcgmenti  MLH  vel  MLI 
eft,  qucm  chorda  ML  cumtangente 
HL  vcl  LI  ad  contaclum  L  efficit . 

DE. 


41. 
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Definitio 
7%.LineaKLper. 
pendicularis  aut  »or- 
rifa/if  eft  ad  alteram 
LM ,  fi  cum  ca  effi-  ^ 
f  it  angulum  rectum. 

COROLLARIUM 


e, 


79.  Si  igitnr  LK  ad  NM  perpendicularis  »  an- 
li  ad  L  dcioccps  pofiti  atqualei  fqnt  (  $•  6j ) , 


P  B.F.I  N  X  T  I  O  41 

80.  LineaAB  eft 
ad  alteram  AC  ebli- 
qua ,  fi  cum  ea  effi- 
cit  anguium  obli- 
quum. 

Definitio 

81.  Linea  OP 
parallela  eft  alte- 
ri  QR  ,  fi  ubi- 
que  candem  ab 
ea  diftantiamfer- 
vat. 

COROLXARIUM.. 
1*.  Lmcx  crgo  parallela  in  infinitum  continua- 
taeoonconcurrunt . 

D  B  F  I  N  I  T  I  O  4j. 

83.  Linteeconven. 
gentes  TO  &  VQ^ 
iunt ,  quarum  diftan- 
ria  continuo  fit  mi- 
nor. 

Definitio  46. 

l^.Lineee  divergen*  q 
*«TN&VPfunt,  1 
quarum  diftantia  continuo  fit  major . 

D  E  F  I  N  I  T  I  o  47- 

$  5.  Opponi  dicuntur  ,  e  quorum  uno 
ad  alterum  pcrpendicularem  ducere 
licet. 

ScHOLION. 
S5.  Puncta  abfolute  confidcrata  ditumur  pun- 

Wolfii  Oper.Matb.TomJ. 


€t\i  opponi ,  fifntrint  terminS  ejuf.cn  r*8* .  ?{imi- 
rnm  cum  rcctdfit  brtvijftmx  lintn  Snitr  dmi  ttrminoi 
(5-  •  9 1  ),1**Hs etiam  tfl  ftrftndkuUrh  litttr  mu  ,f  »* 
«  fnnBe  ndlinttm  vtl  fnferfititm  dnci  ftffunt{$.m)  \ 
ferfendkultrii  -victm  in  et  cnfm  fubit ,  Ui  funBnmitt- 
ttrutnm  txtr*  lineun  vtl  fnftrficiem  fnmitnr . 

D  B  F  I  N  I  T  I  O  48. 

8  7.  Triangulum  cft  figura  tribus  U- 
neis  terminata . 

Definitio 
88.  Triangulum 

eequilatertm  ABC 
eft,  cujus  omnia 
latera  inter  ie  se- 

qualiafunt.Inge-   ^  * 

nere  Figura  eequilatera  dicitur,  cujus 
latera  fingula  inter  fe  arqualia . 

DeFINITIO  fo. 

%C)!Triangulum*- 
quicrurum  five  ffh 
fccies  DFE  eft  , 
quod  duolatera  a> 
qualia  habet . 

Definitio  ji 

90.  Triangulum 

fcalenum  ACB  eft, 
cujus  nullum  latus 
alteri  aquale  ,  ieu 
cujus  fingula  late- 
ra  funt  inter  fe  in- 
arqualia . 

Definitio 

91.  Triangulum 

rsRangulum  KML 
eft  ,  cujus  angu- 
lus  unus  K  reclus 
eft. 

Definitio 

91.  Trianguium  ob-  I? 
tufangulum  PNOeft, 
cujus  angulus  unus  N 
eftobtufus. 

M  DF.FI- 


'itL 


SJ. 


;9o       EUmenta  Geomeim  Pdrs  l  C*p.  /. 

DEFINITIO  54. 


9$.  TrianguJum 
4cutangulum  ACB 
eft ,  cujus  fingUf 
li  anguli  funt  acu- 
ti.  <*> 

Definitio  j*. 

94.  Triangulum  obliquangulum  eft , 
eujusfinguli  anguli  funt  obliqui. 

Dl  FINITIO  $6. 

95.  Hypotbenufa 
ML  eft  latus  in  tri- 
angulo  re&angulo 
angulo  re&o  K  op- 
pofitum . 

D  B  F  I  N  1  T  I  O  57. 

9  6.  Cathcti  funt  latera  trianguli  re- 
clanguli  MK  &  KL  angulum  re&um 
K  intercipientes . 

Definitio  f*. 
97.  Figura  quadrilatera  eft .  cujus 
perimeter  ex  quatuor  Iateribus  con 
ftat  .  ReRangula  dicitur,  fi  anguli 
ejus  finguli  fuerint  re&i ;  obliquangu 
la^  fiobliqui. 

Definitio 


9  8 .  Quadratum 
ABDC  eft  figura  qua- 
drilatera ,  acquilatera  , 
reclangula . 


Definitio 
$9.RbombufEFHG 
cft  figura  quadrilate- 
ra,  zquilatera,  obli- 
quangula .  g 

Definitio 
100.  ReSiangu- 

lum  five  oblongum 

MLKI  eft  figura 

guadrilatera  ,  re- 


U 


ctangula ,  latera  oppofita  ML  &  IK, 
itcm  IM  &  LK  aequalia  habens . 

Defin  itio 
101.  Rbom. 

W«NOPQ_  Oj  — r^». 

eftfiguraqua-     /  urtfd 
drilatera,obli- 
quangula}late- 
ra  oppofita  OP  &  NQ^  itemON6c 
PQj  aequaliahabens. 

DeFinitTO 
ioz.  Farallehgrammum  eft  figura 
quadrilatcra  ,  cujus  Iatera  oppofita 
funt  parallela . 

Definitio  <4. 

105.  Trape^ium  RTVS  eftfigur* 
quadrilatera  non  paraJJelogramma  . 
QuidamTrrf/v^/««/appellant  figuram 
quadrilateram ,  cujus  duo  tantum  Ia- 
tera  oppofita  funt  parallela,  quae  alias 
Trape^ium  parallelarum  bajium  dici 
lolet :  figura  vero ,  cujus  neutrum  la- 
tus  alteri  parallelum  ,  TrapezoidesiiC- 
dem  dicitur. 

D  e  f  i  n  i  t  i  o 


104.  Figura  polygona  feu  midtiJar 
tera  ABCED  vcl  FGHKIeft,  cu- 
jus  peri meter  ex  pluribus ,  quam  qua- 
tuor  lateribus  componitur.  Qiiodfi 
latera  fuerintquinque,  Ptntagcnum; 

fifex, 
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fi  fex  y  Hexagonum ;  fi  feptem ,  Hepta- 
gonum ;  fi  o&o,  Oclogonum  &c.dicicur, 

Definitio  «. 

105.  Figura  *equiangula  t&  >  cujus 
finguli  anguli  acquales  funt . 

Definitio  «7- 

106.  Figura  rfiguiaris  e{\  figura*. 
quilateracc  aequianguhu 

D  E  f  1  n  1  t  1  o  68. 

107.  Ftgura  irregularis  eft ,  quse  non 
fimul  aequilatera  &  «quiangula . 

t)  E  F  I  N  I  T  I  O  <9. 

iot. '  ftigura-  inter  fe  aquilatera  di- 
cuntur,  fi  fingula  latera  unius  fuerint 
figiUatim  xqualia  fingulis  lateribus 
homologis  alterius . 

D  E  f  1  n  1  t  1  O  73. 

109.  Figura»  inter  fe  a>quianguU 
funt,  fi  finguli  anguli  unius  fingulis 
aogulis  homologis  alterius  aquales 
funt. 

D  e  f  1  n  1  t  1  o  71. 

110.  Dicuntur  vero  tam  angu- 
M  quam  latera  bomologa^  fi  eundcm 
ordincm  a  primo  in  utraque  figura  icr- 
vent. 

Definitio 
m.Diago. 
nalis  PN  eft  0 
rec"U  ex  verti- 
ce  anguliuni- 
us  P  in  verti- 
ccm  alterius  N  du£a . 

Dbfinitio 

111.  Bafis  fgura> 
cft  perimetri  pars 
imaKL . 

COROLLARIUM. 

iij.  Cum  firo*  figur» 
ipfi  ooa  fit  «ffeatiali»  , 


qoamlibct  pertmetri  pariem  feu  Uxuj  figurJ 
quodlibet  pro  bafi  tffumere  licec . 

D  E  F  I  N  I  T  I  O  74. 

114.  Vertex figura-  M  eft  vertex  an- 
guli  bau  KL  oppofitus . 

Definitio  75. 

115.  Aititudo  fgur*&  diftantia 
verticisabafi. 

Definitio  7* 


71. 


m 


116.  Figura  ABCDE  diciturc/N 
culo  infcripta,  fiperipheria  perverti- 
ces  fingulorum  angulorum  ipfius  tran- 
fit,  tuncque  Circulus  figurae  dicitur 
circumfcrtptus . 

Definitio  77. 
117.  Figura  ahcde  dicitur  circulo  cir- 
cumfcripta,  fi  fingula  ejus  latera  peri- 
pheriam  tangant ,  tumque  circutus  fi- 
gurx  dicitur  infcriptus . 

Definitio  78. 
118.  Menfura  figur*  eft  quadra- 
tum,  cujuslatusperticxaequale,  di- 
citurquepertica  quadratay  6c  in  pedes 
quadratos ,  ficut  pes  quadratus  in  digU 
tos  quadratos ,  dividitur. 

Definitio 


I 


79' 

119.  Eodem  modo  determinari  di- 
cuntur,fi  data,perqua*  unumdetermi- 
natur ,  fuerint  -fimilia  datis  ,  per  qu* 
M  2  deter- 
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determinatur  alterum ,  &  utrobique 
exdatis  fimilibus  percafdem  regulas 
reliquadeterminantur . 


CoB.OLLAR.IUM. 
110.  Qux  itaque  eodemmodo  determinantur. 
in  iis  coincidunt  ea ,  pcr  quse  difcerni  debcnt  .■ 
adeoque  fimilia  funt  ( J.  14  Arith. ) . 


CAPUT  II. 

De  Vrofofitionibus  Quibufdam  Fmdammalibus  . 


"roblema  1. 
111.    A  Dato  punSio  A  ad  datum 
/V.  punSfum  B  lineam  reEtam 
ducere  . 

Resoluti  o. 
A 


I-  Incharta 

.  Lineare&a  duciturjuxta  regulam 
.  EF  ad  puncta  data  A  &  B  appli- 
.  «atam  graphio  HI  ,  penna  aut 
plumbagine . 

II.  In  ligno  vel  faxo 

Refta  delineaturetiam  fine  regula, 
(i  filum  creta  vel  cerutfa  delibutum 
puncris  datis  A  &  B  apprimatur  &, 
medio  digitis  prehenfo ,  furfum  tra- 
hatur ,  moxque  iterum  demittatur . 

III.  In  campo 
Rccla  de  iignatur  per 
baculos  LKin  pundlis 
datis  beneficio  Iibellse- 
M  ad  horizontem  per- 
pendicularitcr  defi- 
xos,  quorum  fummi- 
tati  muccinium  aut 
folium  chartae  mun- 
da;  alligatur,  fi  elon- 
ginquo  videri  debeant 


SCHOIION 
111.  Cnm  teguU  orich«lcete  e>  *rg 


t  thtrtxM 

it  nigrtnt  i  iit  frteftruntur  ,  qutt  e*  tignit  Indi- 
tit  farantur  ,  ut  ebenin* .  Hit  tnim  uturtunm  foii- 
titm  inductrt  iittt >  nt  fordtt  facite  adhttrtfcant  »  nte 
fibr*  txigu*  calami grafhiique  mttum  uniformtm  im. 
ftdiantz  quod  qutrnit ,  nuteii  &  hit  fimJlibmt  /* 
tutrt  vitium . 


S  C  H  O 


L  I  O  N  1. 


iij.  Ptnfut  «ftimtt  fuut ,  qutt  tx  «rwrum  aiit 
evtllmtur:  frofttrta  quod  ttnftrinh  duritrtt  ,  Untit 
fubtilitribmi  & furhribut  duetndit  inftrvinnt .  Bacu- 
U  vtrt  lK'<uffide  ferrea  K  mmniumur  >  ut  tofaci* 
lint  in  terra  frxfertiat  duritre  defigi  qutant  . 

ScHOLION  j. 

Z 14.  Utendmm  vtro  til  atrtmtnto  non  cammwrf  ,  fed 
Sinict ,  tnm  q»ia  tommmte  ob  correpvitattm  vitrhli  , 
quod  iffum  ingrtditur  ,  chahbtam  grafhii  euffidtm 
arrodit  ;  tum  quia  Sinicum  fttiliut  tffiuil  %  ttiamfi 
atrimt  fit  communi .  Autdit »  qttod  SinitQ  tintat  niti- 
diortt  dncantur  ,  quam  communi. 

PROBLEMA  s. 
115.  Duobus  baculis  in  fohdefixif, 
tertium  vel  plures  in  eadem  retla  cum 
iis  injigere  . 

R  ESOLUTIO. 

Baculus  ita  infigitur  ,  ut  oculo 
in  unum  diredlo  ceteri  non  appa- 
reant . 

Ratio  a  luminisrecYilinea  propaga- 
tione  petenda ,  de  qua  in  Opticis . 

Problema  g. 
126.  Lineam  reffam metiri . 

RE- 
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Resolutio.  i 

Ad  manus  fit  necefle  eft  mcnfura 
($.  2_j).  Nimirum  pro  lineis  in  char- 

K s   T 

ta  datis  abfcindantur  ex  RT  ro  par- 
tes  aequales  longitudinis  arbitraria; , 
quaepedesdefignent:  intervallum  ve- 
ro  10  pcdum  RS  in  refiduum  Iineac 
transferatur,quoties  fieri  potett($.Z5) . 
Incampovel  catena,  vel  fune  canna- 
bino,  velpcrticain  digitos,  pedes  & 
decempcdas  legitime  divifis  utimur  . 
Sufficit  autem  ultimam  dcccmpedam 
in  pedes  &  pedcm  ultimum  in  dieitos 
dividi  .  Quodfi  crgo  lineara  rectam 
metirijubcaris. 

I.  Incharta 

1.  Ponatur  crus  circini  unum  in  A 
&  eo  ulqueaperiatur,  donec  alte- 
rumextremum  B  attingat . 

2.  Mox  circini  crus  unumin  finede- 
cempedse  alicujus,  c.gr.  iniopo- 
natur  &  notetur,  quemnam  pe- 
dem  menfurae  alterum  attingat ,  e. 
gr.  5.  Eritlinea  AB  i°  5'. 

II.  Incampo 

1.  Inutroque  lineac  extremo  erigan- 
•  tur  baculi  ( § .  1 2 1 )  & ,  fi  ca  mcnfu- 
rac  longitudinem  fuperet,  confti- 
tuantur  cumiis  alii  in  cadem  re6ta 

4.  Funis  cannabinus  aut  catena  men- 
furam  largiens  ab  uno  baculo  uf- 
quead  aherum  itaextcndatur,  ut 
titrumque  ad  angulos  rectos  fecet 
(  $.  23S):  quod  perpendiculo  ap- 
penio  cvidens  redditur . 

3.  Decempcdx,  pedes  atquc  digiti 

C»)  Gtometr.  praft.  Ub.i.  Traa.  i.  p  iti, 


inter  utrumque  iqtercepti  numc- 
rcntur . 

Scholion  1. 

I»7.  Si  «wm  utrinqne  in  tnnnlat  defintt  ,  per 
quct  bacnhl  traiicere  lictt  ;  llneam  meilmur  ,  batulii 
bifce  cmm  ctttrit  in  eadem  rtclt,  twttinm  ctliwttit 


1 1 5  ) .  7{fittmimm  ttmen  ,  imm  btcnlns  exAfoB 
transfertur  >  n»n  invtftigic  btculi  B  ,  frd  froft  iffum 
in  D  cnndcm  infigi  aiquc  annullormm  crajfitiem  tongttn- 
dini  menfurte  non  accenferi  debert .  Qnifi  tamtn  nate 
fit  fart  mtnfurt  etqme  fubiufU  iittmetri  laenli  ;  bt- 
tuluttxA  *bUtut  iniffc  B  defigi  ftterit .  Ftrtamr 


,AWA 


tntemctten*  PQjex  fiiit  ftrrett  ftitUint ,  t*r*mju* 
lcngitudo  tret  ietemftiat  txctdjtrt  vix  dtbtt ,  nt  fon- 
iert  fiant  moletl*:  qutm  cb  rtthntm  ntefilit  ftrrtit 
nimium  crajfit  nttnimm . 

SCHOLION  2. 

1  18.  Si  fertica  circ*  alttrnm  fmi  txtremnm  tan- 
quam  cnttrum  ftr  attadranttm  cirtuli  tltvata  &  per 
atterum  rurfut  demifitt  lineam  mttitur;  crafititt  ejtet 
Imgitudini  lint*  repertx  tttiet  addtnda ,  quctitt  *i 
eam  afplicata  fnit ,  aut  iongituio  fertie*  farticnU 
craffititi  tcngrutntt  imminntnd*  .  Ctttrttm  qnit  ftrti- 
ca,  tb  intqutlitttttxttnfiemit  prorfnt  libtr*  pr*rogati- 
vam  qutnd*m  frtt  tattnii  &  funihut  habtnt ;  ttrnm 
txtrtmitattt  aunntlis  ftrrtii  inftrmi  optrttt  ,  mtcbftr- 
vantibnt,  t}m<tinf<.m4i*fr«cedentediximmt,  taiinmt. 
nmi  fttUnli  fuptrfit ,  ne  a  rt&a  dimttitnd*  dtclinttur . 
SCHOLION  j. 

flo.  funtt  csnnabinut  bmmor  ccntnhit  &  vtrtt  di. 
vtrfx  iitttinatiitr  ttndmnt  .  Schwenterus  (-)  'ufar 
eflt  cmm  aliautni»  txtrcitiit  Otcmttriiii  in  camf»  va. 
tartty  ttmgituiintm  funit ,  qua-  trat  16  ptdum  y  c*. 
itntt  pruina  ,  hcr*  uniut  irtttrvUc  ,  *d  feits  I  5  rt- 
iiifit  .  Vtighurhinttvi  nlUntur  ,  funicmti ,  tx  qui- 
bus  ttnfitinntur  ,  in  gyrct  cmtrariot  tmnrqnendi\  ipfe 
amttm  fmnit  ctec  ai  igntm  fervtnti  immittendnt  &  poft- 
quam  txfitcatmt  futrit  ,  ptr  ctram  UqutfaBam  tra- 
Lndmt,  tandemqut  ttrandmi  .  Tiullmm  tmg.tndmtt 
ittrtmtntum  n.ttbit ,  ttixmfifuntm  iftinfmcit  ftr  iitm 
integrum  fmb  aqmii  dtmerfum  detineas  . 
Tittuttm  funis  humumccutingtt,  fnflen. 
tacmlum  Z  iffi  fnfftmtnimm  .  Verpcnd: 
culnm,  qitoadfmntm  lr.rii*nt*ltter  ex- 
tendendnm  utimnr ,  ex  filc&  affenfo  gtc 
bcvtlf^itUfiumbecctnflat. 
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PROBIBMA  4- 

130.  Data  longitudinc  linea  in  men - 
fura  c.gr.  Parijina,  invenirc  candem 
inmenfuraalia,  c.gr.  Londincnfi ,  cu- 
jus  ad  priorem  nota  efl  ratio. 
Resolutio. 

Sit  e.  gr.  Unca  data  1 8  6  pedum  Pa. 
rifinorum ,  mueritur  quot  cadem  fit 
pedumLondinenfium?  Quoniampcs 
Parifinus  cftad  Londinenfem  ut  144 
ad  13  5($.i6) ;  inferatur($.30z  Aritb.) 

I  I  o  ( 


»44:  ns= 

186 

810 
1080 

»J5 


=186 
144) 


1  4 1 


1071: 
1  o  o  8  : 

«!• 
,7« 


$  4 

Proble  m  A  y. 
1 3 1 .  £x    ?  0     t/r  fflrfw  C  dato  ra- 
dio  quocunque  AC  circulum  dcfcribcre . 
Resolutio. 

I.  Incharta 

1.  Collocetur  circini  crus 
unum  incentrodato 
C  &  aperiaturinter- 
vallo  radii  dati  AC . 

2.  Moveatur  circinus  circa  centrum 
C :  ita  crus  alterum  peripheriam  de- 
fignabit($.  37) . 

II.  In  folo  &  quotiefcunque  circini 
apertura  tanta  fieri  ncquit ,  quanta 
rcquiritur,radii  vice  fungitur  fiium, 
funiculus,  aut  virgafivelignea,fi- 
ve  ferrea . 

ScHOLlON 

1)1.  Si  fmne  *ut  fih  utimur  * 
t*iemiumtjlt  tit  fiylut  fjt ,  f«» 
fr.ifhetix  dtfign*tur  ,  t  fimftr- 
frniicniari  dimtvtatur  :  id  qtttd 
imftdit  filum  trxnfvtrfum  FE  ,/» 
futrit-4Fz=^  »  -*£==4>  FE 
— y  .  t{xti»  fattt  ftr  thetrem* 
?jtk*s<,rUuminfra  dem:nifr*ndum  ( §.  4 1 7  ) 


I. 


ScHOLION 

133.  Chcini  ,  *t  infirmmtnt*. 
Gtemttrk*  rtliqux  i  tx  trkhatc 
farxntur  *b  durabilitxttm  ,  tr*. 
tJ*tUk*tm&  nktrem  tmfltt  mt- 
txlli  .  Quffidtt  t*men  crurum  ex 
chxiybefiunt :  fert  enim  tjut  du- 
rititt  |  ut  fubtiiiut  exxcHantnr. 
Circini  ,  qu»  *d  linexs  mttitndxt 
&  dividendat  Htirnur,  crtrr*  e*- 
dtm  funt  &■  invarixt*  .  Std  c/r» 
cini  ,  tjui  ftrifhtriit  &  xrcubnt 
dtfribendit  infervk  ,  crut  xittrum  vtrUrt  ftttft  ,  n 
t*m  flumbxgine  ,  tj**m  xtrxmtnn  Sinic»  uii  detur  , 
freut  ctmmodum  vifum futrit .  Plumbxgint  nemfeuti- 
nmr  ,  quotitt  *rcut  deiinexntur  abftiutx  tftrxtitne 
ntrfnt  dtUndi .  ItmfttUmH  vel  3  vel  6  digittrtm  t/lc 
ftttt. 

COROLLARIUM. 

134.  Quoniam  unius  circuli  peripheria  eodera 
mododeterminatur,  quo  peripheria  altcriuscu- 
jufcunquc(S. 119)5  omnes  peripheria  funt  inter 
1«  fimilcs(  $.  ixo ).  Eodem  modopacet,  omnti 
circulos&lcmicirculoseffc  intcr  fc  fimilci . 

Theore M A  [. 

135.  Diamctcr 
AE  dtvidit  tam  pe- 
ripberiam,  quam  cir- 
culum  ipfum  induas 
partcs  aquales .  t 

DEMONSTRATtO. 

Partcs  pcripheriae  ADE  &  ABE  , 
itemquecirculi  ADECA&  ABECA 
determinantur ,  recla  AC  circa  cen- 
trumCmota,  donec  fibiindircclum 
jaceat (§.131).  Sunt adeo arcus  ABE 
&  ADE  partes  peripheria:,  fegmenta 
ABECA&  ADECA  partcs  circuli 
eodem  modo  determinata? ,  adeoque 
fimiles($.  izo).  Quamobrem  illiad 
peripheriam ,  hxc  ad  circulum  ean- 
dem  rationem  habent  (,$.170  Aritb. ) , 
confequenter  tum  illi ,  tum  h*c  inter 
fe  zquantur  (^.  177  Aritb. ) ,  Qje.d. 
Corollarium. 

136.  Saper  quavis  igitur  linea  AE(prodndU* 
fi  opus  fit  §.  11  )c*  aiiu.ruo  in  ca  punclo  C  de- 
fcribi  potcft  femicirculus . 

THEO- 
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Thborbma  »• 
157.5/  ex  centro  C  duo- 
rum  rirculorum  concentri- 
corum  ducantur  radii 
CDA  &  CEB ;  tum  arcus 
DE  &  AB  adperipbe- 
rias  ,  tum  feclores  DCE  &  ACB  ad 
areas  fuorum  circulorum  eandem  ratio- 
nem  babent . 

Demonstratio- 
CumcircuJi  concentrici  per  bypotb. 
idem  centrum  C  habeant  ( §.  44  ) ,  & 
arcusAB  atqueDE,  itemque  fe&o- 
res  ACB&DCEdefcribanturradiis 
AC  &  DC  a  communi  termino  CD  A 
ad  communem  terminumCEB  mo- 
tis  (  §.  1 3 1 )  i  arcus  ifti  atque  fecTlores 
eodem  modo  determinantur  (  §.  1 1 9  ) , 
con/equenter  illi  peripheriarum,  hi 
circulorum  partes  fimiles  funt($.i  xo), 
adeoque  illi  ad  peripherias ,  hi  ad  cir- 
culos  eandem  rationem  habent  ($.  1 70 
Aritb.).  Oe.d. 

CoROLLARlUM  I. 

i)8>  Cum  arcos  DB  &  AB  incra  crura  eiuf- 
dem  aoguli  ACB  ex  ejus  vcrtice  C  dcfcripti 
fint  arcui  circulorum  concentricorum  {5-44)» 
ad  fuas  quoque  pcr  pherias  eandcm  rationem 
habent  ,  confequenter  inter  l"e  lunt  ut  peri- 
pherix  ( f .  17}  Arith.  ) .  Quooiam  itaque  pe- 
ripherix  eundem  numerum  graduum  conti- 
nent  \  §.  41)  |  ipfi  quoquc  cundcm  continerc 
dcbcnt , 

C  O  R  O  L  L  A  R  I  U  M  v 

130-  Quia  anguli  quantitas  xftimatur  pcr  ra- 
tionem  arcus  exvertice  intra  crura  defcripti  ad 
tocam  peripheriam  (  5.38 ) ;  perinde  eft  ,  quocun- 
que  radio  arcus  ifte  defcribatur($.  137 ). 

COROLLARIUM  j. 

140.  Eadem  ergo  manetanguli  quanticas,  li- 
»e  crura  producancur ,  five  minuantur . 


Theorema  £ 


141.  Anguhrum  aqualium  A  &  & 
menfurar  BC  &  de  funt  arcus  frmiiesy 
&  contra  fiangulorum  A &z  menfura 
BC  &  de  fimiles  funt ,  angult  <equa- 
les  funt* 

Demonstratio. 

Cum  anguli  cujufcunque  A  vel  /t 
quantitas  aeftimetur  per  rationem  ar- 
cus  BC  vcl  de  ex  vertice  A  vel  a  intra 
crura  defcripti  ad  integram  periphe- 
riam(^.58);  ilAzr*,  ratioarcuum 
BC  &  dezd  peripherias  fuorum  cir- 
culorum  eadem  eiTe  debet ,  confe* 
quentcr  cum  fint  partes  fuarum  peri- 
pheriarum  (  $.4  r  ) ,  flmiles  funt($.  1 70 
Aritb.).  Quod erat  unum . 

Si  arcus  BC  &  dr>  mcnfur*  angu- 
lorum  A8ca(§.  S7), fuerint fimiles ; 
ad  peripherias,  quarum  partes  func 
(  §.  41  ),  eandem  rationem  habent 
{§.  170  Aritb.) .  Quare  cum  quanti- 
tas  angulorum  A  &  a  per  eam  ratio- 
nem  aeftimetur  (  §.  5  8  ) ;  eadem  omni- 
noefledebet,  hoceft  ,anguli«quales 
funt.  Ouoderatalterum. 

COROLLARIUM. 

14».  Cum  arcus  fimilcs  eandem  rationcm  ha- 
beant  adperipherias.quarum  funt  paties($.  17» 
jlrhb. ),  fi  fueriot  partes  xqualium  periplieria» 
rum  >  xquales  func  ( J. 177  Arith. ) .  Si  ergo  men- 
furx  angulorurn  zqoalium  fuerinc  partes  ejuf- 
dem  peripheriz  vel  xqualiura  peripheriarutn , 
zquales  funt(J.  141  ),8c  contra. 

THEO- 
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Theorema  4. 
14 1 .  Anguli 
KLM  menfura 

quadrans  circuli .  atl  b 

Dbmonstratio. 

Producatur  LM  in  N  ( §.  2 1 )  ;erit 
*= 0  ( §.  6  5 ) .  Sed  cum  ex  L  fuper  rc- 
&a  NM  dcfcribi  poflit  femicirculus 
(  §■  1 1 6  ) ;  angulorum  x  &  0  menfurje 
AC&CBjunclim  fumtx  conficiunt 
femicirculum  (  §.  57).  Ergo  unius 
menfura  eft  dimidius  femicirculus,hoc 
cft, circuli quadrans .  Qc . </. 

COROLLARIUM  i. 
144.  Cum  qaadrans  circult  900  corople&atur 
(f.41  )i  angalui  redus  elt  900  ( 5- 19)- 

COROLLARIUM  ». 

14J.  Omnes  adeo  re&i  funt  inter  fe  atquales 
( f.  141  )  >  &  zqualis  re&o  etiam  reclus  eft . 

COROLLARIUM  3. 

146.  Acutos  igiturminor  t  obtufus  major  eft 
quam  900  {$.66). 

Theorema  J. 

147.  D»o  anguli  j. 
deinceps  pofiti  x&y, 
aut  quotcunque  ad    Cr(- )  -D 
/</f /w  punflum  E  fu- 
/>*r  eadem  refia  CD 


confiituti  funt  tequales  duobus  retlis  . 
Et  contra  fi  x  &  y  fucrint  duobus  re- 
Ris  *qua/esy  CE  fita  eft  in  diretlum 
ipfiED. 

Demonstratio- 
Quoniam  in  cafu  priore  anguli  x 
&  y  lunt  deinceps  pofiii  perbypotb.EC 
cum  ED  eandem  recStam  conftituit 
(  §■  6  2  ) .  In  ca  fu  pofteriore  omncs  an- 
guliconftituti  funt  fupereademrccfta  | 

CD  ad  idcm  punttum  E  per  bypotb.  I     ^  An^Jum  mt)r{ 


Quare  cum  ex  E  fuper  CD  defcribi 
poflit  femicirculus($.  136);  inutro* 
quc  cafu  menfura  omnium  angulo» 
rum  fimul  eft  femicirculus($.  57).' 
Sed  idem  eft  mcnfura  duorum  rcdlo- 
rum  (§.  143).  Ergo  anguli  iftifunt 
duobusrec$tisaequales($.i42).  Quod 
erat  unum . 

Quodfi  *  &  >fuerint  duobusrecStis 
aequales ,  ncc  tamen  CE  ponatur  ipfi 
ED  in  dire&um  fita;  recra  qusedam 
alia  veluti  £A  ipfi  ED  ia  dirccScum 
Jaccbit  (  §.  2 1 ) ,  atquc  hinc  0 4-  y  &  x 
crunt  deinceps  pofiti  (  §.  6  2  ) ,  confe- 
quenterduobus  recljs  aequales  perde- 
monftrata^  adeoque  0  -f- y  +  x—y  +  x 
(  §.  8  7  Aritb.  &  §.  14  5  Ceom. ) :  quod 
cum  fit  abfurdum(  §.  84  Aritb. ) ,  CE 
ipfi  ED  in  dire&um  fita .  Quod  erat 
alterum . 

COROLLARIUM  1. 

14?«  Angoli,qui  funr  deinceps,*  &^,aut  plures 
circa  idem  punCtum  e-ufdcm  reclz  conllituti ,  6 
junclira  fumantur,  conficiunt  180°  ( §.  144 ) . 

CoROLLARIUM  x. 

149.  Angnlorum  deinceps  pofitorum  dato  uno, 
alter  iiidem  datur:  relinquitur  nimirum,  fi  da- 
tus  ex  1 8o°  fubducatur . 

COROLLARIUM  3. 

ijo.  Si  in  campo  angulum  inacccffum  vel  ob- 
tufum  Quadrante  mctiri  inbemur,  Sc  eum  , 
quicftdeinceps»  accedere  licet  j  illiuslocohunc 
metimur:  ex  1 8o°  enim  fubduclus  quxfitum  rc- 
linquit  ( §.  149 )  • 

CoROLLARIUM  4. 

ijt  Certus  evades,  te  omnes  figur*  reclilf- 
neaeangulos  in  campoexac^le  dimenlum  efle,  II 
finita  operationcdeinceps  pofitos  ctiam  metiaris 
&  hos  fingulos  illis  fingulis  addas:  quodfi  enim 
ubique  prod ier i t  fumma  180°,  operatiorite  pcr- 
acla($  148). 

PROBLEMA  6. 


RESO- 
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1  * 

Rbsolutio. 
Cum  anguli  ACB  mcnfura  fitar- 
cus  DE  cxcentro  Cintra  cruraAC 
&  CBdefcriptus($.57),  totumne- 
gotium  huc  rcdit ,  ut  numcrus  gra- 
duum ,  qui  arcui  DE  competunt ,  dc- 
terminetur:  id  quod  fi  t  opc  femicirculi 
mi»o°cjca<5tiffimedivifi.  Nimirum 

I.  Incharta 

1.  Ccntrum  femicirculi  ad  vcrticem 
anguli  C  applicatur  &  radius  cjus 
CE  cruri  CB  admovetur. 

2.  Gradus  in  arcu  DE  inter  crura  an- 
guli  AC  &  CB  interccpto  nume- 
rantur . 

II.  In  v^ampo 
i.  Inftrumen- 
tum  goniome- 
tricum  ita  col- 
locatur,utra- 
dius  cjus  CG 
um  cruri  an- 
guli ,  centrum 

-  vero  C  vertici 

eju/dem  im- 

mineat .  Prius 

obtinetur  col- 

lineando  per  dioptras  F  &  G  ,  feu 
WoljiiOper.Matb.Tom.L 


pinnulas  immobilesad  diametrum 
perpendiculariter  ere&as  ,  verfu? 
baculum  in  extrcmo  cruris  dcfi- 
xum ;  pofterius  vero  pcrpcndicu- 
lum  ad  centrum  inftrumenti  ap- 
plicando . 

z.  Regula  HI  circacentrum  mobilis 
verfus  crusanguli  alterumpromo- 
vetur,  donec  perpinnulasipfia/fi- 
xas  baculus  in  extremo  cjus  derixus 
collineanti  occurrat . 

3.  Gradus,  quem  regula  in  inftru- 
mento  indicat ,  notatur. 
Scholion 

ljj.  Stmicircului  mintr  t  mmt  m  chtrut  mtimmr  , 
inftrumentum  iranfportatorium  vulgt  affttUtmr . 
U  (dmfo  auidtmtircul»  inttgrt  ;  quidam  mmifi  ?tw- 
drtnu  utuntur . 

SCHOIION  i. 

154.  VUmtttr  trsnfftrtttorii  tft  trinm  ftrtdlgit*- 
rum  r\hentntrum  ;  mtjtrum  vtre  inftrumtnttrum  g»nit- 
mttrUtrum  uniut  ptdit ,  aut  ad  fummum  uniut  cum  di- 
midi».  Vivifitttturttafitri  dtbtt  .  Intrtnfftrttttriit 
gradut  dimidii  fttiifatiunti  in  majtrihmt  dtnt  fri- 
mt  .  Angultt  in  ttmfo  infirumtnto  msjort  ctftot  , 
euttntum  fitri  ftttft  t  tteurttiffimt  in  thtrtt  dtfigr.t- 
turi  t  dUmttrum  tranfrtrtturit  ntu  mutto  mintrtm  dit~ 
metro  tjut  inftrumtnti  t  tju»  in  etmft  ufi  fnnt  t  &  re- 
guitm  cirtt  eentrum  mtliltm  induJgtnt . 

Problema  7. 
155.  Data  quantitate  anguli ,  ipfrm 
defcribere . 

N  reso- 
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Rbsolutio. 
I.  Incbarta 

1.  DucaturreclaCB,  & 

2.  Super  alterum  ejus  extremum  C 
ponaturcentrum  inflrumenti  tranf- 
portatorii,  ita  ut  radius  ejuscum 
re&a  CB  coincidat . 

3 .  Numerentur  gradus  dati  ab  E  ver- 
fus  D  &  ad  gradum  ultimum  note- 
tur  pun&um  D. 

4.  Ducatur  redla  CA  per  C  &  D . 


angulus 


quaeiitus 


Erit  ACB 

($.141). 
II.  incampo 

f.  Collocetur 

inftrumentum 

goniometri- 

cumutinpro- 

bl.pracced.(£. 

152). 

*.  Regula  Hr 

circa  centrum 

Cad  gradum 

datum  promo- 

veatur . 

3.  Baculus  ita  erigi  jubeatur  ,  ut 
per  dioptras  collineanti  occur- 
rat . 


Theorema  f. 
156.  Si  reSfaAB 
alteram  CD  fecetin 
E;  anguliverticalet 
x&Oy  itemy&  E, 
funt aquales . 

D  E  M  O  N  S  T 

*+jr=i*o°?rtf  %y 
y+o-ilo0^-1^' 
Ergo  x +y=y  +  o  ( £8  7  Aritb.) ,  ideo- 
que  x —0  (§.91  Aritb. ) .  Eodcm  mo- 
dooftenditur  enej=E.  Q^e.d. 

CoROLLARIUM. 


R  A  T  I  O. 


>J7 

lum  \\ 


Quodfi  in  campo  aur  alio  in  cafuangu- 
cceffum  *  mctin  jubeamur.acccflum  vero 
non  ncgct  verticalii  •:  hunc  e;u*  loco  mctui 
licet . 

SCHOUON. 

If  f.  Cmm  thmtt  fub  inhinmftudii  Mtlxmtuiti  ftm 
fibnt  „„;,-r  imaginatitni  nimit  adhttc  indulgtant ,  r*. 
thcimih  tx  afiumtit  dtduBii  mir.ut  adfutti  i  figurar 
ftr  data  tx  hyfnhtfibm  thttrtniatum  ajfumi*  tonflrme- 
rt  ttt  rtiiquaru»,  iintarum  &  angultrum  ftrctnftrm. 
Bientmdtttrminattrmm  yuamitattm  txfltrart  (  §.  1 16. 
151  )}uiraf.  ittt  ftnfui  O-  vrriiai  frtftfitumii  tlu~ 
ctftit ,  &  onimnt  *d  dtmtnftratimtt  gtnuinat  ftrti- 
fitndtti  txtiutmr :  tum  tnim  fit  ftirt  avidmi  ,  ratitntt 
vtritaiii  ntfft  dtfdtrat .  In  dtmtnfir aiitnt  magh  <tt~ 
ruitfcunt  tirtnti ,  txamint  ralitcinaihnii  Uguim*  fit 
facit ,  non  fttut  ttt  thttriat  fhyfitat  magh  fatiifatimnt , 
ubi  faBii  txftrimtntit  dtcrtttriii  ttnfcnat  dtfrthtu- 
duntnr  , 

THEO- 


Digitized  by  Google 


'  Dt  Propofitjonibus  Fundamcntalibus.  99 


Theorema  7« 
t^.Omncs  angu-  4 
//x,y,o,  EGte.rir-  ?^~"N 
ca  puntlum  aliquod  g  cf>Jg — yi.^ 
£  confiituti  funt  <e- 
qualcs  quatuor  rcttis . 

Dbmonstratio. 
Defcribatur  cx  puncto  E  vcrticc 
communiangulorumx,^,  0,  E  &c. 
($.  54  )  intervallo  quocunque  Eac\x- 
culus($.  131);  evidcns eft  menfuras 
omnium  angulorum  fimul  fumtas 
dbybctca,  ad &c. conficcre integram 
circuJi  peripheriam  ( $.  143  ) .  Menfu- 
ra  ergo angulorum xyy?ot  E &c. jun- 
dhm  fumtorum  eft  circulus  integer 
(  §•  5  7  )  •  Sed  circulus  eft  menfura  qua- 
ruor  re&orum  (  §.  143  )  .  Ergo omnes 
ifti  anguli  aequales  funt  quatuor  rc&is 
(§•  14O.  j^e.d. 

CoROI  1AR  IUM. 

»160.  Omnes  itaque  anguli  circa  idem  putv- 
Itum  conftituti  jundtim  360°  conficiaot  ($.144). 

Theorema  8. 
161.  Qu*  fibi  mutuo  congrumt ,  ea 
&  *tqualiat  &  fimilia  funt . 

DfiMONSTRATIO. 

Quat  fibi  mutuo  congruunt,  corum 
iidem  cfle  pofliint  termini  ( $.3  ) .  Ergo 
unuminlocum  alterius  falvaquanti- 
tatc  fubftituerc  licet ,  confequenter 
icqualia  funt  ($.15  Aritb.  ) .  Quod 
erat  unum . 

Porro  quoniam ,  quae  fibi  mutuo 
congruunt,  eofdem  terminos  habere 
poflunt  (  $.  3 ) :  quin  codcm  modo  de- 
terminari  queant  dubitandum  non 
eft .  Sunt  igitur  fimilia  (  §,1 20 ) .  Quod 
crat  altcrum . 


Theorema  9. 
i6z.  Qu*  *>qualia&  fimilia  funt , 
ca  fibi  mutuo  congruunt . 

Demonstratio. 

Similia  differre  nequeunt,nifi  quan- 

titate(  §.  16  Aritb.).  Quamobrem  Ci 
arqualia  fuerint ,  prorfus  non  differunt 
($.15  Aritb. ) .  Jam  fi  fibi  mutuo  fu- 
perimpofita  non  iifdem  terminiscon- 
tinercntur;di  verfitate  terminorum  dif- 
fcrrcnt:  quod  cum  fit  ablurdum  pcr 
dcmonfirata ,  iildera  terminis  contine- 
ri  debent,  confequenter  fibi  mutuo 
congruunt  ( §.  3  ).  J^e.  d. 

Theorema  1«. 

163.  Si  linca  linc*  congruit  tfingu- 
la  puntlaunius  fingulis  ptmclis  alterius 
congrucre  dcbent . 

DeMONSTRATIO. 

Linearum  enim ,  quae  fibimutuo 
congruunt ,  iidem  termini  eflepoflunt 
($.3).  Sed  termini  linearum  fecundum 
longitudinem  funt  duopun&a ,  fecun- 
dum  latitudinem  &  profunditatcm 
ipfacmetfui  terminicxiftunt($.ii). 
Ergo  fi  lineae  congruunt ,  non  modo 
punc5taextrema,fcdetiamomnia  in- 
termedia  congrucre  dcbent .  Qjc.  d. 

COROLLARIUM  i. 

164.  Si  centra  Sc  radii  duorum  circulomm  con- 
gruunt  j  etiam  pcripherix,  in  quibus  radii  tcr- 
minantur  ( f-  }9) ,  confcqucnter  circuli  ipfi  con- 
gruere  debent  ( f .  j  ) . 

CoROLLARIUM  a. 
1$$.  Exunoitaque  punftoeodem  radiocircu- 
Ins  nonnifi  unicus  defcribi  poteft . 

Thborema  11. 
166.  Si  fue*  % 
rint  duo  anguli 

BAC  &  bac*-  JP\^*** 
quales  t&  vertcx  .jrU^ 
unius  a  ponatur         <  £  

N  z  ftpff' 


I  od      EUmtnte  GcomctrU  Pars  l  Caf .  //. 


fuper  verticem 
alterius  A  ,pra>. 
tcrca  crus  illius 
ac  fupercrus  bu* 
jus  AC;  ctiam  A 

crus  altcrum  ab  fupr  aHerum  AB  ca. 
dst  . 

Demonstratio. 
Si  negas ,  neceffe  eft  ut  ah  vel  intra 
angulum  BAC ,  vel  extra  eum  cadat . 
Ducatur  ex  A  radio  AD  arcus  Df 

131  ):  Crit  DE  mcnfura  anguli 
B  AC ,  Dc  vel  D/ menfura  anguli 

($-57)-  Ergo  in  cafu  priore  Dc  mcn- 

iura  anguli  bac  minor ,  in  pofteriore 

eadem  menfura  Df  major  foret  men- 

fura anguli  BAC ($.20  Aritb.).  Quod 

urrumque  cum  fit  abfurdum(  $.142  ): 

crus^fuperABcadit.  Q^e.d. 

^HEOREMA  if 

167.  Si  vertcx  &  "B 
crura  artguli   unius  / 
DAE  fupra  vertU  7\ 

ccm  &  crura  alterius  A^_l_c 

BAC  cadant f  angu.  £ 

hs unusDAE  alteriBAC  aqualisefi. 

D  E  M  O  N  S  T  R  A  T  I  O . 

Defcribatur  enim  ex  communi  ver- 
tice  A  intra  crura  AD  &  AE  arcus 
DE  ( §.  1 3 1 ) :  erjt  js  menfura  anguli 
57  ).  Sed  quoniam  crura 
r  a  ^  fupra  crura  alteriusangu- 
Ii  A  B  &  AC  cadunt  pcr  bypotb.  idem 
arcus  DE  inter  crura  AB  &  AC  in- 
tercjpitur.  Eft  igitur  &  menfura  an- 
guli  BAC($.f//.),  confequemer  DAE 
=:BAC(^.i42).  j^e.j, 

T  H  £  o  R  E  M  A  ij. 

168.  Linc<e  rcclaf  aquales  fibi  mu 
tj/6  eongruunt . 


Demonstratio- 
Eft  ab~ 
A  B  per  bypo-  A  


_______  S 

tb.  Eft  vero  " 
etiamre_-a*Kimihsre5_:e  AB(§.i  7) . 
Ergo  ab  ipfi  __B  congruit  (  §.  162). 

uOROLIARIUM  r: 

169.  Ergo  fi  re&a  «4  alteri  sequali  AB  ita  ap* 
plicetur  ,  uc  puo-tum  «  fupra  A  &  -A  fupra  AB 
cadat }  eciam  -  fupra  B  cadet  (5.  3. 1 1 ) . 

COROLLARIUM  *. 

170.  Sirc_tarum  extrcma  coincidunt,  finguia 
pun-ta  unios  erunc  in  re-fca  altera  (  $.  161 ),  at- 
que  hinc  inter  duo  pun-ta  nonnifi  unica  refta 
cadit . 

COROLLARIIIM  j. 

171.  Cum  radii  circulorum  fint  hnex  rett* 
(  $•  19 ) »  ubi  zquales  fuerint,  fibi  matuo  con- 
gruunt  (  J.  168  confeqaenter  eciam  circuli 
congruere  debent  ($.  164),  atque  idco  circuli 
zquales  funt ,  quorum  acquales  liiot  radii  (f.i-i). 

CoROLLARlUM  4. 
17».  Quoniam  non  abfimili  modo  patet,  cfr- 
culum  ,  cujus  mioor  eft  radius ,  congruere parti 
circuli  radiuin  majorem  habeutisi  minoreftcir- 
culus,  cu;us  minor  radius;  major  vero,  cujus 
radius  maior  ( §.  to  Arith. ) . 

T  h  E  O  R  E  M  A  14. 
\H.Sicentrocir~ 
culi  C  applicetur  li-  _4 
ne<erecla*  CD ,  ra-    J/A  :> 
dio  AC  aqualis ,  ex- 
tremum  unum ;  al-  L 
terum  peripberiam 
attinget. 

Demonstratio. 

Quoniam  redta  CD  radio  aqualis 
per  bypotb.  ipfi  congruet  ( § .  1 6  8) ,  ideo- 

3ue  eofdemcum  eo  terminos  habere 
ebet  (§.3).  Sed  radius  ex  centro edu- 
clus  in  peripheria  terminatur  ( §.  3  9  ) . 
Ergo  &  recxa  CD  ipfi  acqualis ,  fi  aite- 
rum  extremum  in  C  hacrcat ,  altero 
peripheriam attingct .  Qe. d. 

theo- 
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ThEOREMA  13- 

1 74.  Anguli  fmilcs  funt  etiam  <e> 
ejua/es . 

Demonstratio. 

Inangulis  fimilibusea  coincidunt , 
per  quae  a  fe  inviccm  difcerni  debcnc 
(§.  Z4  Aritb.  ).  Quare  cum  anguli 
difringuantur  per  rationem  arcuum 
ex  vertice  intra  crura  defcriptorum 
ad  peripheriam  ( §.  5  8  ) ,  fi  anguli  funt 
fimiles,  arcusifti  ad  fuas  peripherias 
eandem  rationem  habcre ,  noc  eft ,  & 
ipfi  fimilcs  efle  debent($.  141  Geom. 
&  §.  1 70  Aritb. ) .  Sunt  igitur  anguli 
aequales($.  141 ).  Qf.d. 

TheoreMa  16. 

175.  Infiguris fimilibus  anguli  bomo- 
logi  funt  aquales  &  latera  bomologa 
proportionalia . 

Demonstratio. 

In  figuris  fimilibus  ea  coincidunt, 
per  quaea  le  invicem  difcerni  debent 
(  § . 24  Aritb. ) .  Quare  cum  figurac  ne- 
queant  diftingui  nifi  per  angulos  &  la- 
tera;  illi  aequales($.  174),  haecpro- 
portionalia  efle  dcbent  (  §.  154  A- 
ritb.).  Qj.d. 

ScHOLION. 

176.  Semu  ntbit  fntnmtfl  dt  figurit  reSiUntitt 
UftfftclMitmm*  inttr  ft  fimiti*  fmt . 


Mi*%  addtnlum  ftrtt  ,  l*ttr*  l/tmolog*  dtbtrt  efit 
infufer  inttr  fe  fimili*  &  fimiiittr  fofit*  t  e.  gr.  *r. 
cut  cirtnltrnm  fimiltt  ttnvtxit*ttm  ctntr»  fiiurx  tb- 
vtrttnttt . 

Theorema  17. 

177.  Figurarum  fibi  mutuo  congru- 
entium  RT  VS  &  rtus  anguli  &  latera 
bomologa  inter  fe  tequalia  funt . 

Demonstratio. 

Quoniam  figurae  RTVS  &  rtus  fi- 
bi  mutuo  congruunt  per  bypotb.  iidem 
utriufque  terminiefle  poffunt($.  3  ). 
Quare  cum  termini  earum  fint  peri- 
merri(^.ji);  unar/#/ fupra  alteram 
RTVS  ita  poni  potefl:  ,  ut  tu  ipfi 
TV,  /ripfiTR,  r/ipfiRS&c.con- 
gruat  .  Lrgo  latera  homologa  funt 
inter  fe  £equalia($.  161. 1 10).  guod 
erat  unum . 

Sunt  veroT&/,R&r,S&/&c. 
vertices;  TV,  TR,  RS,  SV&/«, 
/r,  rsysv  crura  angulorum  homologo- 
rum($.54.no).  Quamobrem  &  an- 
guli  homologi  acqualesfunt($.  167). 
Quod  erat  alterum . 

ScHOLION/ 

Ttttt  tx  fchtlit  frmttdtnte  ,  qntmtdt  idtm 
tbttttm*  *d  figurttt  nnt^nt  n<m  rtSilintat  txttndxtur  . 


CAPUT 
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C  A  P  U  T  III. 

De  Lincarum  Retfarum  &  Triangulort$m  Symptomms . 
Theorema 


iS. 


179.  Si  in  duobut  triangulit  ABC 
#abc/Wrif  A=a,  AB=ab,  AC= 
3£itritctiamJLG-=\>Cy  C=c,  B=b 
totaque  triangula  *>qualia  &  jimilia 
cruat . 

Demonstratio. 
Concipiamus  triangulum  abc  ita 
poni  fuper  altcrum  ABC,  ut  pun- 
t\uma  fupcr  A&re&a  ^fuper  AB 
cadat.  Quoniam  ab=z  A B ,  a  r=A  & 
ac=AC  ptr  bypotb.pun&um  b  fuper 
B  ( $.1 69 ) ,  rerSfci  ac  fuper  AC  ($.  166) 
&  punc"r.umcluperC($.  169),  con- 
fequcnter  bc  fuper  BC  ($.170)  cadit , 
ideoque  b*abc  alteri  ABC  congruit 
(§.}),  confcquenter^=BC(5.i6i), 
c =C  &  £=B  (  $.  1 6  7  ) ,  totaque  tri- 
angula  aequalia  &  fimilia  funt($.  161). 
g.t.a'. 

Problbma  ». 

180.  Datisduobut  lattributAB  & 
AC  cum  angulo  intcrctptoA,  trian- 
gulum  confiruert. 

Resolutio. 

1.  Affumto  AB  pro  bafi ,  in  A  confti- 
tuatur  angulus  datus  ($.155). 

2.  In  crus  ejus  alterum  transferatur 
alterum  datorumlatus  AC. 

3.  Tandem  ducatur  re#a  BC. 


Erit  ABC  triangulum  defidcratum 
($•179). 

S  C  H  O  L  I  O  N. 

corollarium  1. 

Determinatis  ideo  duobus  lateribns  cora 
angulo intercepto,  totatriaogula dctcrminantur . 

CoROLLARIUM  i. 
183.  Quare  fi  in  duobus  triaogulis  ACB  8c«k 
fiat «==A  St  *b :  «=AB :  AC  ;  triangtila  eodem 
modo  determinantur(5.  119),  idcoquc  fimilia. 
unt  (  §.  it0  )t  coofcquentcr  etiara  c 
b=St  «*:*e=AB:BC&c  (*.  i7J  )  . 

T  H  E  O  R  E  M  A  i>. 
184.  ln  trtangulo 
f  uicruro  DFE  1  °.  4^«.  F 
//  40*  y  &  u  r 
7*M/r/,  20.  rccla  FG  , 
? u*  angulum  DFE  bi- 
fariamjccat ,  bafin  quoquc  DE ,  &  i°. 
triangulum  ipfum  bifariam  fccat :  jnw- 
40.  F  G  ad  bafin  DEpcrpcndieularit. 

Demonstratio. 

Nam  o=x  /vr  bypotb.  DF=FE 
(§.  89)&:  FG=FG($.  81  ^r/V^). 
Ergoi°o=«,  2°.DG=GE,  3°.A 
DFG=  A  GFE ( §.  179).  Et  quia 
etiam  anguli  ad  G  xquales  pcr  §.  cit. 
4°.  FG  ad  DE  normaliseft  (§.  79 ). 

COROLLARIUM. 

1S5.  Cnm  triangutura  squilaterum  fit  etiam 
*quicrurum(  J.  88.  «9);  tncoreraa  praicns  de 
«quilatero  itidcm  veruin  cft. 

THEO- 
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Theorema  so* 

rt6.Intriangu-  *  *  * 

]o  *quilatero  ABC 
cntnct  anguli  junt 
inter fe  tquales . 

D  B  M  O  NS  TR  A  T  I  O. 

Eftenim  AC=CB(£.88).  Ergo 
A=B($.  184).  Eft  veroetiamAC 
=AB($.88).ErgoC=B($.i84). 
Quare  A =C  (  §.  8  7  Aritb. ) .  Qj .  d. 

COROLLARIUM. 

lt^.Triangulam  itaque  zquilaterum  eft  ttiam 
aro,a;angufum(f.io?  )• 

Theorema  11. 
188.  Si  trU 
anguli  ABC  la-         B  c 
tus  unum  AC 
continuctur  in 

D ;  erit  angulus  if^  .  V  Tj 
externus  DAB  \tr 
major  quolibet  rt 
interao  oppofito  BvelC. 

D  E  M  O  N  S  T  R  A  T  I  O  • 

Concipiatur  AB  bifariam  divifa  in 
F  du&aque  re£ta  CF  producenda  in 
G  (  §.  21  )  ,  donec  fiat  FG=FC  . 
Quoniam GC fecat  AB  inF($.  50); 
erit^=y($.i56),  confequenterorrx 
(§.  179)  .  Sed  DAB>o  (§.  84  A- 
ritb.) .  Ergo  &  DAB  >  x  (§.2  9  Aritb.). 
Eodem  modo  oftenditur  effe  DAB 
aut ,  quod  perinde  eft  ( §.  1  56  ) ,  ejus 
vcrticalem  HAC  >  ACB .  XJ-f- <*. 

T  H  E  O  R  E  M   A  *». 

189.  In  om. 
ni  trianguh 
ABClatusma- 
jus  AC  opponi. 
tur  majori  an-  0 
gulo  B\  minus  ABminoriCt&contra. 


Demonstratio. 

Quoniam  AB<jAC  per  bypotb. 
parti  hujus  AD  arqualis  eft  (  §.  20 
Aritb. ) .  Ducatur  re&a  BD  ( §.  1 2 1) ; 
crit  BAD  triangulum  acquicrurum 
($.89),  ideoqueo=rx($.  i84).  Sed 
o>C($.  188).  Ergox>C(tf.  89 
Aritb.)y  confequenter  multo  magis 
B>C.  Quoderat  unum . 

Sit  B >fc  per bypotb.  Si non lit  AC 
>AB,  erit  vel  AC=AB,  vel  AG 
-<AB,  ideoqueincafuprimoB=C 
( S- 1 84  ) ,  in  altero  B<«C/vr  demonjlr. 
Sed  cum  utrumquehypothefin  ever- 
tat,  abfurdum  eft,  confequenter  fi 
angulus  B>C  ,  etiam  AOAB. 
Quodcratalterum . 

Theorema  *3. 

190.  /0  o/w/w*  triangulo  ABD  duu 
latcra  AD  &  BD  jimul  jumta  junt  ter. 
tio  ABmajora* 

Demonstratio. 
Producatur  AD  in  C  (§.  2 1 ) ,  donec 
fiat  BD=DC,  ideoque  AC=AD 
+DB  (  §.  88  Aritb.  ):  crit  ABDC 
atquicrurum  (§.  89  ),  &  hinc  ^=G 
(§.  184).  Cum  verofit.y<iac4o'($.84 
yfri/i'.  );  erit  ctiam  C<«x+.y($.  89 
Aritb.).  Quare  AC  fcu  AD +  DB 
>AB($.i89). 

ThEOREMA  14. 

191.  Unea  c 
retfaABcjl  ^^^T^^ 

brevtfjmaom.  A^—-  1  _3kB 

nium ,  q u*  intra  eofdcm  tcrminos  A  & 
B  contiifentur . 

Demonstratio. 
Sit  curva  quxcunque  ACB.  Du- 
cantur  re6t*AC  &  CB:  erit  AC-h 
CB>  AB($.  190).  Ducantur porro 
re&x  AD&  DC,  itcm  CE&EB: 

crit 


lo4     Elcmenta  Gcometrh  Pars  L  Caf>.  llh 


erit   AD  +         „         ,  - 

&CE  +  EB   ~  

>CB($.r//.),confcquenter  AD+DC 
4-CE+EB>AC+CB(^9o  Aritb.), 
adeoqucmulto  magis  AD-f-DC-fCE 
-f  EB  >  AB.  Quodfi  plures  ducas  fub- 
tenfas ;  erit  earum  aggregatum  denuo 
majusipfaAB.  Quarecum  illarfub- 
tenfz  cum  curva  tandem  coincidant ; 
crit  ea  major  recra  AB  intraeofdem 
terminos  contcnta .  Eft  crgorecta  AB 
minorcurva  quacunqucintra  cofdcm 
terminos  contenta ,  hoc  eft ,  omnium 
Jinearum  breviflima  ,  qua:  ab  A  ufque 
ad  Bducipoflunt.  Qf.d, 

COROLLARIUM  l. 

191.  Diftantia  crgo  puncti  A  a  punfto  B  in 
flano  cft  linea  rec^af  }.  15.  j6):  cumque  intcr 
auo  punrta  nonnifi  unica  linea  re£U  contineri 
pofllt(J.  170)}  viain  plano  brcvifliuia  cft  nu- 
mcro  unica. 

COROLLARIUM  a. 

193.  Singula  itaquc  peripheriat  punttaa  ccn- 
tro  urculi  «qualitcr  diltaut  (  $.  37  ;. 

.Proslema  y. 


194.  Mcttri  difiantiam  duorum  lo. 
ccrum  A&  B  cxeodcm  tcrtio  Caccef. 
forum . 


Resolutio. 
r.  InlocoC  adarbitrium  eleclo  dcfi. 
gatur  baculus. 

2.  Linea  AC  transferatur  ope  funis 
velcatcnx  exCin^,  ita  utbacu- 
lus  in<*defigendus,  fitcumC&A 
in  eadem  recfta  ($.125). 

3.  Eadem  rationeexCin^  transfera- 
turlineaCB . 

4.  Inveftigetur  longitudo  reclar  ab 
(5.126).  Dico,  ab  eflearquaiem 
diftantiaequxfita:. 

Demonstratio. 
Cum  loca  A  &  B  punctorum  inftar 
in  eodem  plano  fitorum  confiderentur, 
eorum  diftantia  eft  recta  AB  ($.1  9  z  ) . 
Quoniam  vero  Aa  &  Bb  funt  lineac 
rectac  perconjlr.  ocfcmutuo  fecantin 
C(*  50); 

crit  *=y($.  156). 

Practcrea   aC= CA  \  r* 

bC=CBjp'rco^r- 
Ergo         ba— AB(  §.1  79).  {£.  e.d. 

A  l  l  T  E  R . 

1.  Collocato  inftrumento  goniome- 
tricoinC  invefiigeturquantitasan- 
gulix($.  152). 

1.  Quarratur  porro  Iongitudo  recla- 
rum  AC&CB($.  126). 

3.  Ex  datiscruribus  AC&CBcum 
angulo  intercepto  x  conftruatur 
juxta  fcalam  geometricam  modi- 
cam  triangulum  acb  (  §.  1 8  o  ) . 

4.  Inveniatur  in  eadcm  menlura  Ion- 
gitudo  bafis  ab(§.  116) . 

Iidem  numeri  indicabunt  diftantiain 
AB  in  ea  menfura  ,  qua  in  campo 
ufus  cs . 

DemonstRatio. 
Eft  cnim  x—x  &  acxb— AC:CB  per 
conjir.  confcquenter  cb  1  ab-=zCB :  A 15 

(5.183). 
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(§.  183).  Ergo  iidemnumeri,  qui 
refpondent  rc&k  cb&ab  in  mcnfura 
modica,  etiam  re&is  CB  &  AB  in 
majorc  rcfpondent  (  §.  1 55  Arttb.). 
^e.d. 

A  L  I  T  E  R. 

1.  In menfula Geo-  , 
metricainDho- 
rizontalirer  col- 
locata  affumatur 
punc~tum  cy  &  in 
eo  acicula  defi- 
gatur,  adquam 

2.  applicataregulacum  dioptristam- 
diuhucillucque  moveatur,  donec 
pereas  profpicicnti  punclum  Boc- 
currat,  ducaturque  in  hoc  regulse 
fiturcc\ar£. 

3.  Similitcr  collineatio  fiat  in  pun- 
<5tum  A,ducaturquef<r. 

4.  Inveftigetur  longitudo  rc&arum 
cAt$ccB(§.ii6)Sc 

$ .  Ex  menfura  modica  transferantur 
linea:  iftis  proportionales  ex  c  in 
adcb. 

6.  Tandem  in  eadem  menfura  inve- 
niarurlongitudo  ipfius*£($.  116 ) . 
lidem  numeri  indicabunt  diftantiam 
AB  in  menfuramajore,  qua  incam- 
po  ufus  es . 

Demonstratio; 
Coincidit  cum  proxime  praecedente. 

SCHOLION  1. 

19?«  Qutdfi  arptflia  ffatii  non  permittil ,  ut  intt- 
g>*  AC  &  BC  (  Tig.  1.$.  1 94  )  in  a  &  b  tranift- 
rantnr,  ftttrttnt  aC  &  bC  fieri  £  ,  ±  ,  i&c  i?f*- 
rum  AC  &  BC  :  out  in  tafu  etdtm  mtdo  ut  in  rtftlu- 
titmt  ftcunda  demtnftrabitur  ,  tpt  ab=  $  ,vti^t  vtl 
$  &t.  iffiui  AB  . 

SCHOLION  1. 
196.  Ttyttnt  iirtnti  artifieinm  ,  qr.i  dtmemfiratitmti 
Cttmetricai  mn  medt  ad  fucillimam  inltUi^eniUm  rt- 

Wolfi  Oper.Matb.Tom.I. 


«  duttrt,  ftd&fr*ftitM*rttt>ntnirtftfiunt.  ^imi- 
mm  quicqnidvtl  txctnftrufiitnt  frtbltmath  aut  hj- 
ftthtfi  thetrtmath  ,vtltx  ttnfftflu  fgur*  *tr*mq*t 
rtfraftntantii  ,  diftinfit  etgntftitur  ,  ftr  tharafltrtt 
diflinfie  txfrimatur ,  vtluti  in  dtnnmftratitnt  frims 
fntftnth ,  quod  *=y  ,  aC=AC  &  bC=BC . 
fafft  diffitiatur  »  cujufnam  thttrtmatum  anttttdrn- 
tium  hjrpuhtfii  in  iit  ctntinutur  :  thtfii  epim  iiliut 
theerematli  tftendit  ,  quid  ex  iit  ctnftquatur  ,  vtluti 
in  ntflrtextmflt,  autd  ab=AB .  Cum  vtrt  maxinut 
dtmonflratitnum  fart  tx  faucii  de  ctugrutntU  Stfimi- 
litudint  triangnitrum  thttrematibui  dtrivetur,ttrimdtm 
rtitrdath  tandtm  familiarijfima  tvadat  tfut  tft  ■ 

Theorema  1$. 
19  7.  Siexpun- 
flis  extremis  C  & 
O  reclte  alicujus 
radiis  CP&PO, 
quijunclim  fumti 

refla  CO  majores  funt ,  defcribantur 
circuli ;  »  fe  mutuo fecabunt . 

Demonstratio. 

Sit  CP  •<  CO ;  erit  parti  hujus  vel- 
uti  CN  acqualis  (  §.  20  Aritb. ) ,  idco- 
que  ipfi  congruit  ( §.  1 68 ) .  Quare  fi  ex 
centro  C  radio  CP  circulus  PNQP 
defcribatur  (§.  131 );  erit  punclum 
N  in  peripheriaipfius(^.  173).  Eo- 
dem  modo  oftenditur ,  fi  ex  centro  O 
radio  OP  defcribatur  circulus ;  fore 
punclum  M  in  peripheria  ipfius  . 
Cum  ergo  CN+NO  <- CP+PO  per 
bypotb.  &  CP=CN  ( $.40 ) ;  erit  NO 
<  PO  (  §.  9  2  Aritb. ) .  Sed  PO= MO 
(  §.  40  &  per  demonftr. ) .  Ergo  NO  <J 
MO  ( §.  8  9  Aritb. ) .  Quare  pundtum 
Npcripherix  circuli  PNQPcaditin- 
tra  circulum  PMRP,  conlcquenter 
circuli  fe  mutuo  fecant  ( §.  5  2  ) .  guod 
erat  unum . 

Nec  abfimili  modo  idem  oflcndi- 
tur ,  fi  fuerit  CP  >  CO,  vel  CPnCO. 
Quoderat  alterum. 

O  PRO- 
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Problema 
19?.  Super  data 
reSta  AB  triangulum 
*qu'daterum  confirue- 
re. 

Resolutio. 

1.  Ex  A  tanquam 

centro  inrervallo  ipfius  ABdeicri- 
baturarcus.y& 

2.  Ex  B  eodem  intervallo  alius  x 
(  §.  1 5 1 ) ,  qui  priorem  in  C  interfe- 
cabit(jj\  197). 

3.  Ducantur  re£foe  AC  &CB:  erit 
ACB  triangulum  arquilaterum . 

Dbmonstratio. 

Etcnim  AC=AB  &  BC=AB 
(  §. 40 ) .  Ergo  AC= BC($.8  7  Aritb.) . 
Quare  triangulum  ABCeft  arquilate- 
rum($.  88).  J^e.d. 

Problema  ii« 
199.  Data  bafi 
DE  &  crure  DF , 
quod  illa  dimidia 
majus  fit ,  triangu- 
lutn  a-quicrurum 
conftruere . 

Resolutio. 

1.  Ex  uno  bafis  extrcmo  D  intervallo 
crurisdatiDF  defcribaturarcus& 

a.  Exaltero  cxtremo  E  codem  inter- 
vallo  arcus  alius($.  151),  qui  ob 
DF-f EF ^DE per  bypotb.& confir. 
priorem  in F  interfecabit  ( §.  1 9 7  ) . 

3.  Ducanrurre&xDF&  EF($.izi). 
Dico ,  DFE  elTe  triangulum  acqui- 
crurum . 

Demonstratio. 
DFr=FE  per  confir.  Ergo  DFE 
eft  triangulum  sequicrurum ( §.  89). 
g.e.  d. 


COROLLARIUM  r. 
100.  Determfnatisergo  bafi  DE  cV  crurcDFtO- 
tum  triangulum  scquicrurumdeterminatux. 

COROLLARIUW  *. 
soi.  Dto  igitur  triangula  acquicrura  DFE& 
4/reodem  modo  dererminantur,  fi  fiat  DF :  DE 
=4f :  di  ( §.  1 19 ) ,  confequenter  fimilia  (f -i  xo ) , 
ideoqne  fibi  muttio  zquiangula  funt  (  f.  175 
Sc  toy). 

ThEOREMA  16. 

201.  Duo  fe~ 
micirculi  CLE& 
DGF  nonnifi  in  _ 
puntlo  unico  Gfe  C    A  J»  £  ft  F 
mutuo  fecare  poffunt. 

Demonstratio: 
Seccnt  enim,  fi  fieri  poffit,  prav 
terca  fe  etiam  in  L  .  Ducancur  ex 
centris  A  &  Bad puncta  interfeclio- 
num  L  &Gre<5ra:  AL,  AG,  BL, 
BG  ;  puncta  itcm  interfcdtionum 
conncffrantur  redta  GL  (  §.  izi  )  . 
Quortiam  BL— BG  (  §.  40  )  ;  crit 
IKJL=BLG($.i84).  Sed  BGL> 
AGL(  §.  84  Aritb.y.  ergo  BLG> 
AG  L  (  §.  8  9  Aritb. ) .  Porro  quia  AL 
= AG  ($.*o) ;  AGL= ALG  ($.t84)  . 
Quare  BLG  >  ALG  ($.89  Aritb. ) : 
quod  cum  fit  abfurdum  ($.84  Aritb. ) ; 
duo  femicirculi  nonnifi  u/iico  in  pun- 
£0  fe  mutuo  lecare  polTunt.  Qj.d. 

CoROLLARIUM. 
103.  Ergo  duo  integri  circuli  noanifi  duobu* 
in  punltisfe  rautuo  fccare  poflunt . 

T  H  E  O  R  E  M  A  »7. 


204.  Si  in  duobus  triangulis  ACB 
&  acb  fuerit  ACrrac ,  AB=rab,BC 
— bc ;  etiam  A =a ,  B =b,  C  =c,  tota- 
que  triangula  aqualia funt  &fimilia . 

DEMON- 
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DSMONSTRATIO. 

Ex  centro  A  radio  AC  defcriptus 
concipiatur  arcus  y>  &  cx  centro  B  ra- 
dio  BC  alius  x  (  §.  1 3 1 ) .  Concipiam  us 
porroAif£ita  ponifupra  AACB,  ut 
pundtum  a  fuper  A  &  rcc1:a  ab  fuper 
A  B  cadat .  Quoniam  ab=i  ABpcr  by- 
fotb. pun<£tum£  fuper  B  cadct($.  169). 
Et  quia  ac=AC  &  bc=zBC  pcr  by- 
potb.  recta  ac  in  arcu  y  &  in  arcu  x 
terminabitur($.  173),  confequenter 
punclum  c  fuper  C  cadet  ( §.  20 2 )  & 
rec^be  <rc ,  recYis  AC ,  BC  congruent 
(§.  170).  Quare A , b—B , c—C 
(§.167);  cumque  A  acb  alteri  ACB 
congruat  ( §.  3 ) ,  A  acb—8c  <*AACB 
($.161).  j^r^. 

Problema  u. 
205.  Datiitribus 
Jatcribus  AB,  BC,  X. 
C^f ,  quorum  duo  fi- 

JJC  rf  jo  «74/0- 
rafunt,  triangulum 
conftrucrc. 

Resolutio. 
x.  AfTumta  ABprobafi,  exAinter- 
vallo  ipfius  AC  dcfcribatur  arcus 

y  & 

2.  Ex  B  intervallo  ipfius  BC  arcus 
alius  x  ( §.  1 3 1 ) ,  qui  ob  AC-f-BC 
>AB  /vr  iypo/^.  priorem  inCfe- 
cabit($.  197). 

3 .  Ducantur  reclae  AC  &  BQ$.  1 2 1 ) . 
Ira  fa<5tum  eft ,  quod  petebatur . 

CoROLLARlUM  t. 

\o6.  Cum  ex  tribus  datis  re<Jlisnonnifi  unicum 
triangufumconftnii  poflit  (  J-io4)>  determinatis 
uibus  lareriboj»  totum  triangulumdeterrainatur . 

CoROLLARIUM  *. 

007.  Quarefi  in  duobui  triangulis  ACB&«& 
iat  AC :  AB=" :  *  t  AC :  BC=« :  bt  4  wian- 


gula  eodem  roodo  determinantnr  (  $ .  1 19  )  t  con- 
lequenter  fimilia(  J.  ito) »  ideoquc  fibi  mutuo 
aequiangula  funtfj.  17 j.  109)  . 

P  R  O  B  L  E  M  A  1*. 


208.  Angulo  dato  DAB  aqualcm 
bac  confiitucrc . 

Resolutio- 

I.  Incharta 

1.  Ex  A  intervalloAC  defcribatur 
arcusBC;  erit  AB=AC($.4<>)  - 

2.  Ducatur  re£ta  ac-=:  AC  &  ex  4  in- 
tervallo  ipfius  AB  defcribatur  ar- 
cusx,  item 

3.  Ex  ^intervallo  ipfmsCBalius^, 
qui  ob  AB+BC  >  AC  ( § .  1 9  o) ,  leu 
ab-\-bc >  ac  (  § .  1 90  ) ,  priorem  in  b 
interfecabit($.  197)' 

4.  Ducatur  re&a  ab  ( §.  1 2 1 ) . 
Dicoefle  a~A. 

II.  InSoIo 

1.  Defigatur  baculusin  CcumA& 
E,  itemquealiusin  Bcum  A  &  D 
in  eadem  rccta  (§.  115). 

2.  In  a  &  c  defigantur  baculi  ea  lege  , 
ufifitrfC=:AC. 

3.  Ad  eos  funis  vel  catena  ita  applice- 
tur,  ut  pars  ipfius  ab—AB  <5cal- 
tera  cb~:CE  fiat . 

4.  In£defigaturbaculus. 
DicoelTe^rrBAC. 

Interdum  etiam  in  folo  uti  licet  mo- 
do  priore . 

Dbmonstratio. 
In  utroque  cafu  ac—AC  ,  ab— 
AB,  <i=CB  per  conftr.  Ergo  baczzz 
BAC($.204).  Qj.d. 

O  3  PRO- 
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Problema 


109.  Angu- 
Jumdatum  HIK 
in  duas  partes 
quales  dividerc . 

Resolutio.  „    

1,  Excentrol  1  X 
ducatur  radio  quocunque  arcus 
LM($.i*i) 
j.ExL&M  intervallo  dimidia  LM 
majore  ducantur  arcus  fe  mutuo  fe 
cantes  inN(£.  197). 
3 .  Ducatur  recla  IN  (  § .  1  2  1 ) ; 
DicoefleHIN=NIK. 

Demonstratio. 
EftenimIL=IM($.4o),  LN= 
MN per  fo*/?r.IN=IN($.  8 1  Aritb.). 
ErgoHIN=NIK($.204).  J^e.d. 
Problema  13 

zio.  LincamreRam 
ABin  duas partes  <equa~ 

lcs  dividcrc  &  in  mcdio   ' — "^* 

ejus  perpcndicularcm  cri- 
gcre. 

Resolutio. 
I.  Incharta 

1.  Ex  A  &  B  intervallo  dimidia  AB 
majore  ducantur  arcus  fe  mutuo  in 
Cfecantes($.  197). 

2.  Fiat  fimilis  interfeclioinfra  Iineam 
in  D(§.cit.). 

3.  DucaturreclaDC($.  121 ). 
Dico  re&am  CD  dividere  AB  bifa- 
riam  in  E  y  &ad  ABinEefle  perpen- 
dicularem . 

Demonstraiio. 
AACB  eft  aequicrurum  (§.  199  ) 
&  reclaCED  dividitangulum  ACB 
bifariam  ( §.  209 )  ,  Ergo  eadera  recla 


CD  dividit  AB  bifariam  in  E ,  &  ad 
AB  in  E  perpcndicularis  (  §.  184). 
Qe.d. 

A  L  I  T  E  R. 

1.  Ponaturcir-  £  D 

cinus  in  A  A- ,      ■■■  B 

&eo  ufquc  " 
aperiatur ,  donec  medium  linex  at- 
tingere  videatur  in  D . 

2.  Intervallum  AD  transferatur  ex 
BinE:  quofacto 

3.  Nondifficileeritdeterminatupun- 
ctum  mediumF. 

II.  InSoIo 
1.  Filum  Iongitudini  lineae  AB  aequa- 
le  complicetur ,  ut  punctum  mc- 
diuminveniatur . 
x.  Hoc  acicula  infixa  notetur  &  fv- 
lum  lineac  datx  rurius  coexten- 
datur. 

3.  Ad  punctuai  medium  baculus  in 
terra  defigatur. 
Sicfattum  cft ,  q uod  petcbatur . 

SCHOLION. 
2(1,  Vue  nwdi  pofltrforti  ftttndi  rtEtnnt  bif*Ti*nt 
eyuidem  mtthtniti  dicuntur  ,  ntn  gtometrici  t  qui* 
ttntandt  rti  ftrsgiturX  iUnnm  tamtn  in  fr*xi  tgrc- 
jam  tfi  nfni . 

Problema  i«. 
xix.  Expunflo  Gin  reSia  Mt  da- 
to  perpendkttlarcm  Glexcitarc . 

ReSOLPTIO. 

I.  In  charta 

1.  Pofito  circi- 
no  in  G  ar- 
bitrario  in- 
tervallo  re-  L 
fccentur  u-  ^  **  H 
trinque  partes  aequales  GK  &  GH- 

2.  Ex  puncYis  K  &  H  intervallo  di- 
midia  KH  majore  fiat  interfectio  in 
K$- 197). 

3.  Du- 
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3.Ducaturrec~taGI($.  iai ),  quae 
crit  ad  ML  pcrpendicularis . 

Demonstratio. 
Nam  KG=GH  &  KI=IH  pcr 
c o»y?r.atque  IG=IG .  Ergo anguli  ad 
G  funt  aequales(  $.104  ),  confequenter 
IG  ad  ML  perpcndicularis  ($.  79). 
g.e.d. 

Resolutiq  Alia» 

I.  Normse,  hoc 
eft,  inftrumcn- 
ti  ex  duabus 
regulis  ad  an« 
^ulumre&um 
jun&iscompo- 
fiti ,  crus  unum  ita  applicetur  ad  re- 
clamML,  utanguli  vcrtexfupra 
pun&um  datum  G  cadat . 

z.  Ducatur  juxta  crus  alterum  rec"ta 
IG($.ixi),  quxerit  adMLper- 
pendicularis. 

Demonstratio. 
Angulus  normae  eft  rectus  per  by- 
potb.  fed  ipfi  acqualis  eftIGL($.i67). 
Ergo  IGL  eft  itidem  re<Stus  (  § .  1 4  5 ) , 
ideoque  IG  ad  ML  perpendicularis 

(5.78). 

II.  Infolo 

Norma  utimur  majorc  &  juxta 
crusGIfilumextenditur,  aut 
i.Abutraquc 
parte  pun&i 
G  refccan-  / 
tur  linese  x-  / 

quales  GK  ./_  

&GH.       M   K    O     H  L 
1.  PunclisK  &H  alligatum  filum 
KIH  baculo  extcnditur  in  ejus 
pun<Sto  rhcdio  I . 
Dicoeftc  GI  aeLKH  perpendicularem. 
Demonstratio. 
Cum  KI=H1, 1CG=:GH  ptr  con. 


fir.dc  GI=GI;anguliad  G  deinceps 
pofiti  funt  aequales  (  §.  »04  ) ,  ideoque 
IG  ad  ML normaUs ( § .  7 9  ) ,  Q^t.d. 

Theorema 
ii 3.  Exunopun- 

£lo  D  fupcr  eadcm 

recla  AB  nonnifi 

pcrpendicularis  uni- 

ca  CD  erigi  potefi 

in  eodcm  plano . 

Demonstratio. 

Si  fieri  potcft  , 
fit  praeterea  DE  ad 

idem  punctum  D  perpendicularis  , 
quse  intra  crura  anguli  ADC  cadat : 
erit  AD£angulusrecT:us($.78).  Et 
quoniam  CD  perpendicularisad  AD 
per  bypotb.  ADC  fimiiitcr  rectus  eft 
(§.cit.)t  confequenter  ADE__:ADC 
(§.  145):  quod  cumfit  abfurdum 
(  §.  84  Aritb. ) ,  ED  ad  A  B  perpendi- 
cularis  efle  neqfti  t .  Qj.d. 

Theorema  »9. 
ai4.  Si  recla  CD  perpendicularis 
ad  DB  continuctur  in  F;  erit  etiam 
DFadDB  perpendicularis . 

DfiMONSTRATlO. 

Quoniam  CD  perpendicularis  ad 
DB  per  bypotb.  angulus  x  rectus  cft 
(  §.  78).  Ergo^  fimiliter  reclus  eft 
(£.65.145),  confequenter  DF  perpen- 
dicularisad  DB($.  78).  ^J.J. 

T  H  E  O  R  E  M  A  jo. 

215.  Si  duo 
puncla  H  & 
alicujus  re£l*Hl 
a  duohus  punclis 
K  &  L  altcrius 
recJ<e  MN  utrin- 
quc  aqualiter  di- 
fcnt\  critHladMNperpendicularis 

J       9  DEMON- 
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D  EMONSTRATIO. 

Quoniam  pun- 
&aH&Qutrin- 
que  a  punCtisK 
&  L  aequaliter 
diftant  per  bypo- 
r&yfo,HK=HL  *1 
&  QK=QL(S. 
1 9  2  ) .  Eft  vero  etiam  QH=QH .  Er- 
go  o=x($.  204),  coniequenter  cum 
HI=HI ,  anguli  ad  I  *qualcs($.  179), 
ideoque  HI  ad  MN  perpendicularis 
i§<79)- 

Problema  17. 
216.  A  dato  punBo  H  ad  reilam 
MN  perpendicularem  HJdemittere . 

Resolutio. 
I.  In  charta 

1.  Pofito  circino  in  H  intervallo  ar- 
bitrario ,  eodem  tamen ,  interfece- 
turMNinK&L. 

2.  Ex  K  &  L  fiat  lnterfe<Stioin  Q 
(5-197)- 

3 .  Ducatur  per  Qrecla  HI  ( § .  1  z  1 ) 
Hxc  critad  MN  perpendicularis . 

Dbmonstratio. 


QuoniamKH=LH&KQ==LQ_  demreclam  LM 


per confir. pun<fla  H & Qa punctis K 
&  L  utrinque  sequahter  diftant 
(  §.  1 9  2 ) .  Ergo  HI  ad  MN  perpendi- 
cularis(£.  215).  Q^e.d. 

Aliter. 
1.  Appliceturnor- 

ma  ad  lineam 

datamML,ita 

ut  crus  unum 

eandem  ftrin-  . 

MGJt 


gat 


alterum 


Demonstratio. 
Eademeft,  qu*  in  cafu  fimili  pro- 
blematis  i6($.  212)^  r 
II.  Infolo 

Aut  utimur  norma  majore,  ut  in 
probl.  1 6  ,  auc 

1.  Fune  cx  H 
extenfo  defi- 
gnantur  pun- 
cta  K&L& 
in  iisbaculide- 
figuntur  (  §. 
125). 

2.  Intervallum  KL  dividitur  bifa- 
riaminl(£.  210), 

Dico,  baculos  inH  &  Idefixosper- 
pendicularem  HI  defignare  - 

Demonstratio. 
Quoniam  KH=LH  &  KI=rLl 
per ro»/?r.atque  HI=HI ;  anguli  ad  I 
funt  sequales  ( $.204),  ideoqueHI  ad 
MN  perpcndicularis  (  §.  79  ) ,  d. 
Theorema  jr. 
217.  Ah  un9 
puntlo  Had  ean- 


nonniji  unka  per- 
pendicularis  HI 
ducipotefl . 

Demonstratio. 
Ducatur  ,  il 


fieri  poteft,  adhuc  alia  HK  ad  LM 
itidem  perpendicularis ;  erit  0  reclus 
(  §■  78  )  •  Quia  HI  ad  LM  perpendi- 
cularis  perbypotb.  erit  x  quoque  rc- 
ctus ($.<#.).  Eftvcroo>x($.i88), 
ideoque  unus  rectus  alterorecto  ma- 
vero  punctum  datum  I  attingat .  jor :  quod  cum  fit  abfurdum  ($.145), 
Ducatur  recla  G I  ( §.  r  2  r ) , qu«e  ad  I  a  pun<Sto  H  ad  LM  nonnifi  unica per- 
ML  pcrpendiculariserit .      .        pendicularis  duci  poteft .  /£r  •  d. 

I  theo- 
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^Theouma  j».  |<  §•  95  ) ,  confequcntcr  HK>  HI 

nt.  Inomni  triangulo  reRangulo  <§.2io).  Qjt.d. 

CoROLLARIUM  i. 


ra 


HIK  angulus  nonnifi  x  retlus  efi ;  relh 
qui H&m funt  acuti . 

Demonstratio. 
Angulus?  re£hiseft($.  79)-  Scd 
y>m,\temy>H(§  i*Z)'  Ergom 
&  H  funt  rc<5to  minores ,  ldcoque 
acuti($.66). 

CoROLLARlUM  i. 
»19.  Angulorum  igitur  maximus  in  triangulo 
st&angulo  cft  rettus  (  §.  66 ) . 

COROLLARIUM 
i».o.  Ia  triangnlo  reAangulo  latus 
cft  hypoiherrafa  (  5.  95  189)« 

Theorema  JJ. 
2ii.  7*  triangulo 
obtufangulo  PNO  an- 
gulus  obtufus  nonniji 
ttnicut  eji ,  reliqui  P 
&  O  junt  acuti .  ~  » 

D  £  M  O  N  S  T  R  A  T  I  O. 

•  3M-x=zreclis($.  147).  Sed^,  ut- 
pote  obtufus  per  bypotb.  majorre&o 
(§.  66  ).  Ergo  x  recT:o  minor.  Quo- 
niam  vero  x>  O  ,item  x  >  P  (§.1 8  8) ; 
erunt  O  &  P  multo  magisredto  mino- 
res,  ideoque  acuti  ( $. 66).  Q.e.d. 

COROLLARIUM  1. 
»11.  In  triangulo  obtufangulo  angulorum  ma- 
ximus  eft  obtufus . 

COROLLARIUM  ». 
F.rgo  latus  maximum,  quod  obtufo  op- 
ponitur(ff  189). 

Theorema  34. 
214.  Linea  perpendicularis  HJ (V. 
Fig.  §.  n  7  )  eft  brevijfma  omnium ,  qux 
a  punSio  Had  eandem  retlam  LMdu- 
ci  pojfunt . 

D  E  M  O  N  STRATIO. 

Quoniam  HI  perpendicularis  ad 
LM  per  bypotb.  angulus  x  rc&useft 
(§.  78 ) ,  idcoque  HK  hypothenufa 


Ergodiftantia  pun&ia  linea  vclplanoelt 
re&a  ab  illo  punfto  ad  lioeam  vel  planum  per- 
pcndicularis(ff.  ij  ). 

Corollarium  ». 

«»6.  Quare  fi  li- 
nea  HI  fuerit  ipfi  KL 
parallela ,  erunt  per- 
pendtcula  quxvis  ec 
illa  ia  hanc  demif-  K 
fa  GE,  AB,  CD 
inter  fe  «qualia,  &  contra  ( §.  81 ) . 

Corollarium  j. 

»17.  Altnudo  figur*  eft  perpendiculum  ex  reti 
tice  in  bafin  demiflum  (  ff.  1 1  j  ) . 

Corollarium 

»18.  In  triangulo  re- 
llangulo  angulus  K  reftus 
f.  91 ),  &  binc  cathetus 
unus  MK  ad  alterum  KL 
perpendicularis  (ff .  78).  Er- 
go  fi  KL  fumatur  probafi  » 
erit  M  vcrtex  (ff.i  i4),ideo- 
quc  MK  aItitudo(  $.117  ) . 

CoROLL ARIUM 


4- 


»19.  Similiter  in  qnadrato  &  oblongo  latut 
unum  cum  altero  eflficit  reltum  C  vcl  K  ( ff.  9«. 
100),  ideoqoe  unum  ad  alterum  perpendicnlara 
(ff.78).  Quod  fiergo  latusonumCD  vel  IK  fu- 
matur  probafi  ;  crit  A  vel  L  vcrtcx  ( ff.  114), con- 
fequcater  AC  vel  LK  altitudo  (§.  117  )  • 

ThEOREMA  ,y. 

230.  Si  HI(V.Fig.§.iz6)fuerit  pa- 
rallcla  &  AY\ pcrpendicularis  ad KL  \ 
erit  eademAB  etiam  perpendicularis 
adHI. 

Demonstratio. 

Fiat  EB=BD  &  erigantur  ex  E 
&  D  perpendiculares  EG  &  DC 
( §.  z  1  z ) ;  erit  GE=CD  (  §.  226 )  & 
E=rD  (  §.  78.  145  ),  confequenter 
BG=BC &.?=:*( £.179)-  Sedquo- 

niam 
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niam  AB  per-  it 
oendicularis  ad 
KL  perbypotb.  g 
ideo  u+x—o+y 
(§.79h  Erg°  &  ( §.  9 1  Aritb. ) . 
Quare  cum  porro  fit  AB=AB ;  crit 
&  m—n  (  §.  1 79 ) ,  ideoque  B A  ad  HI 
perpendicularis  ( £  79).  Q^e.d. 

CoROLLARIUM. 
131.  Sunt  ergo  EG>  AB ,  CD  diftanttc  tom 
t:{\x  KLarefta  HI  ,  tum  re&ae  HI  a  re&a  KL 
(f.  «$),  ideoquefiHlparallelaipfiKL,  etiam 
KLparallctaeaipfiHI(5.  81). 

Theorema  j«. 

232.    Parallel*  a    o    k  * 

AB#EF«dr/«f*T- 

CD  >»r  rfta»  ^ 

parallcU  inter  fe ,  #  B_ 

paraUelis  parallcl<e 

funt  intcr  fe  parallel* . 

Demonstratio. 

Ducantur  GI&KM  perpendicu- 
Iares  ad  CD  ($.216):  erunt  esedem 
perpcndiculares ad  AB&  EF($.2i4. 
250;.  ErgoGH— KL&HI=LM 
(§.  226),  confcquenter  GH+HI= 
KL+LM  (  §.  88  Aritb.  ),  hoc  eft, 
GI:=KM($.  86.  87  Aritb.),  ideo- 
quc  AB  parallcla  ipfi  EF  (  $.2  26.8 1 ) . 
Quod  erat  unum . 

Pofterius  patet  per  prius . 

TheOREMA  17. 


233.  5i  ,///*/  parallelas  AB  6" 


CD  /<r«*  tranfverfa  EF  /»  G  £f 
H  ;  *r»»f  i°.  alterni  y  &  u 

a>quales-t  z°.  angulus  externus  x  <f- 
quatur  interno  oppofito  u  ;  j°.  <&o 
/nr<rr«/  oppofiti  o  #  u  yiwr  aquales  duo. 
bus  rettis. 

DeMONSTR  ATIO. 

Si  re&a  EF  fecet  parallelas  AB  & 
CD  ad  angulos  rectos ;  omnia  mani- 
fefta  funt  per  theorema  35(§.  2*0). 
Si  verooblique  fecet;  ducanturper- 
pendiculares  GI  &  HK  (  §.  216  ). 
Producatur  GI  in  M  &  HK  in  L 
(§.21),  donec  fiat  IM=GI  &  KL 
=HK. 

i°.  Quoniam  GI  perpendiculark 
ad  CD  per  confir.  erunt  anguli  ad  I 
a?quales(§.  79 ).  Porro  GI=IMjtfr 
conftrutl.  &  HI=IH.  Ergo  HT!*= 
HM  &  u—i(%.  179).  Eodemmo- 
do  oftenditur  efle  HG=GL  & 
y—t  .  Quamobrem  &  GL  —  HM 
(§.%7  Aritb.).  Eft  veroetiam  HK 
=  GI  (  §.  226  ),  &  hinc  HK-fKL 
=GI+IM  (§.88  Aritb.  ),  hoc  eft, 
HL=:GM(§.86.87  ^r/7£.)&  GH 
=GH.  Undc  t+y—u+z(§.  204). 
Cum  itaque  t—y  &  u~z  per  dc- 
monftrata  ;  erit  y4-y=#+*  (  §.  15 
Aritb.  )  ,  hoc  eft,  2y=2»,  confe- 
quenter  y~u  (§.  94  Aritb.).  Quod 
eratprimum. 

2°.  x—y(§.  1 5  6)&  uz=y(per  num.  1) . 
Ergo  x—u  (§.$7  Aritb.  ) .  Quodcrat 
fecundum . 

3°  x+o=i8o° (§.  i4S).Sedx=u 
(per  num.  2  ) .  Ergo u+0—1 8o° (  §.  1  $ 
Aritb. )  .  Quod erat  tertium . 

PRO- 
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Problema  if. 


234.  Datis  duobus  lateribus  AB6" 
BC  cum  anguh  A  uni  eorum  BC  oppo. 
ftOy  triangulum  ABC  confiruere . 

Resolutio. 
i.  Du&a  re&a  AB , in  puncto  A  exci- 

tetnr  angulus  dato  arqualis  (§.208), 

fa£aque  AB  uni  datorum  laterum 

aequali , 

z.  ExB  iatervalloalteriuslateris  da- 
tiBCcrusanguli  AC  interfecetur 
inC. 

3.  Pun&a  B  &  C  conne&antur  re- 
&a(§.  izi).  Sicfac"himeft,quod 
petebatur . 

4.  QuodfiBC-<BA;  autbis  fecabit 
crusAC,  aut  idem  tanget,  ideo- 
que  in  cafu  pofteriore  angulus  ad 
C  reclus  eft  ( §.  509  ) :  in  priore  con- 
ftare  debet  utrum  angulus  ad  C  fit 
acutus-,  an  obtufus . 

CoROLL  ARIUM  i. 

tt%.  Cum  ex  duobus  lateribus  atque  angulo 
oni  eo*um  oppofito  triangulum  cooftrui  poflit , 
i't  datisreliqui  anguli  &  criu  reliquum  una  de- 
lerminantur.  Qjwe  6  in  duobus  triangults  eiuf- 
dem  fpecici  ABC  6c*bt  fuerit  AB=*0,  BC=fe 
&  A=*\  eritetiam  AC=« ,  B=*,  C=e  & 
AADC=A"k:  nulla  enimadeft  ratio,  curho- 
rum  aliqua  fint  inxqualia. 

ScHOLION. 

136.  Ti» gtntrt  litjutt  ,  mijualixtfit,  tput  ftr  *<f**' 
tia  dtttrminntur ,  ftu  ,  quod  ftrindt  tfi  ,  figurdt  tfit 
ttqu*U' ,  f**  f*  mjtulibnt  Aatii  ttdtm  mtd»  cm- 
firmuntur  .  Vndt  mi  ftlum  tritngulcrum  ,  verum  tthm 
rtlitptttrum  figurtrnm  ttngrutnti*  tx  hoc  frintifi»  dt. 
mtnHrnri  ftttfi . 

CoROLL  ARIUM  *. 
_i7«  Qaodfi  in  duobus  triangulis  eiufdem  fpe- 
ciei ,  veluti  acutangulis ,  ABC  Scnbc  fuerit  A=* 
8c  AB  :  BC=«i  :  bt  \  triangula  codem  modo  de- 

Wolfii  Oper.Matb.Tom.L 


terroinantur  (  f .  119  ) ,  ideoque  fimilia  fuut 
(  §.  110  )»  conlequcnter  etiara  B=i ,  C=«  , 
BC :  l^A=k  :<«  6.  CA:AB==__  :_*($■  17$). 

Theorema  |f. 

L 


238.  Perpendicula  KH  &  GI 
quales  parallelarum  partes  KG  O*  HI 
intercipiunt . 

Demonstratio" 
KH=_GI  (§.  230.  226  ),  u=y 
($.*__)>  &GH=GH.  Ergo  KG 
=HI(§.  179).  Qt.A 

ThEORBMA  J*. 

239.  Sitrianguli 
cujufcunque  ACB 
latus  unum  BC  con~ 
tinuetur  in  D ;  erit  .  _ 
angulus  externus 
DCA  tequalis  duobus  internis  oppofiif 
y  &  zfimul fumtis . 

Demonstratio. 
Ducatur  CE  bafi  AB  parallcla,  erit 
x=y&o=?(5.ijj),  confequenter 
DCA=x+o=>+?  (  §.  88  Aritb.  )  . 
Qj-d 

THEOREMA  40« 

240.  Inquovis  triangulo  ACBtres 
anguli  V ,  u ,  z  junclim  fumti  funt  *qua* 
les  duobus  retlis  feu  1 8  o°. 

Demonstratio- 

Nam  o+x=y-K  C  S-  »  3  9  )  •  Er_° 
o+x+«:r^-K+«(§.88  Aritb.).  Sed 

o+x+«_r  1 8o°  (  §.  147  ) •  E-"g° 
+.v=i8o°(§.  87  Aritb.).  Qe.d. 
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COROLLARIDM  i. 

»41.  Intriangulo  tgitur 
reltangulo  MKL  duo  an« 
guii  obliqui  M  &  L  jun- 
£iim  fumti  efliciunt  re- 
flum  feu  90°  >  ideoqne 
femirelti  funt  ,  fi  fuerit 
«quicrurum  ($.  184;. 

COROLLARIUM  a. 

141.  Si  unusangulus  eft 
obtufuf ,  duo  retiqui  fimut  fumti  funt  reclo  xai- 
nores(  §.66). 

C  O  IV  O  L»L  A  R  I  U  M  3. 

»43.  In  triangu- 
lo  zquitatero  AC% 
qailibet  angulus 
cft  6o° ,  oimirum 
180:  3(J.  ti6). 
COR.OLL ARIUM  4. 

144. Cum  itaque 
in  trianguloreflan- 
pilo  neceffario  an. 
gulus  unus  fit  re> 
clus(  f.91  )urian- 
gulum  reclangulumatquilaterumefle  ncquit. 

C  O  R  O  L  1.  A  R  I  i;  M  j. 
*4j.  Si  unus  trianguli  angulus  ex  180°  fub- 
trahitur;  furoma  ducrum  reliquorum  rclinqui- 
tur:  &  fi  fumma  duorum  ct  i>o°  aufertur ;  re- 
fiduusfit  tertius. 

COROLLARIUM  «. 
146.  Si  duoanguli  unius  trianguli  sequentur 
duobusalterius,fi»efigillatim  fivejunclimictiam 
tertius  unius  zqualis  cft 
tertio  alteriuj  (j  $.  91 

Jrith.)  , 

Corollarium  7. 

347.  In  quovis  trian- 
gulo  anguli  ad  hafin  yic 
^  junctim  fumti  lunt 
duobus  reAis  minores . 

C  O  R  O  L  L 

nt.  Quoniam  in  tri- 
tngulo  zquicruro  DFE 
anguli  ad  bafin  ?&cmx- 
quales  iunt  {$.  184  )  , 
fi  angulus  ad  verticetn 
Ffubtrahitur  a  iSo°5f 
fefiduum  bjfecatur;  unus 
angulorurn  stqualium_j> 
vel  h  prodit .  Similitcr 
fl  dnplom  anguli  oniu» 
ad  bafinja  1800  fubtra- 
hiturj  angulusad  verti- 
cenvF  relinquitur . 


«f 


PROBLEMA 

249  Inextrcmita- 
te  Flinea  FG  per- 
pendicularem  FH 
excitarc. 

Resolutio. 

1.  Super  FG  con- 
ftruatur  A  arquilatcrum  FICx 
(5.198). 

2.  ProducaturGIinH($.i2i),dr> 
necfiatHIrrGI. 

3.  Ducaturrc&aHF(£.  121  ):  quas 
erit  ad  FG  perpcndicularis . 


emonstratio. 


Quoniam  AFIG  eft  sequilaterum 
perconftr.  o=z6o°  &  «=:6oc(£.  243  ). 
Ergo^=:i200(5.  239),  confequen. 
tcr,  ob  FlrrHI  pcr  conftr.  x=}0° 
(£.248 ).  Cum  igitur  x+o— 90°;angu- 
lusadFrec~tus($.  144)  cSc  HFad  FG 
pcrpendicularis eft  ( §.  78 ) .  f^e.d. 

Theorema 
250  Si  rctla 
DB  fccet  reftam  jr> 
AB  in  C  ;  non 


4«. 


B 


alibi  eandemdc 
nuo  fecabit » 

Demonstratio. 

Occurrat  enim ,  fi  fieri  poteft ,  re- 
cStaDE  alteri  AB  inalioadhuc  pun- 
cto ,  e.  gr.  in  A  :  erunt  re&se  ADCE 
puncta  duo  A  &  C  in  rccla  altera 
AB ,  confeqtienter  recla  ADCE  tota 
fupra  AB  cadit  (  §.  170)  ,  ideoque 
eamnon/ecat($.  50):  quodcumhy- 
potheft  repugnet  ,  DE  non  alibi 
quaminC,  iplam  AB  fccare  poteft. 
gje.d. 

THEO- 
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Thko&sma  4» 


15 1.  Siin  duohus  trtangulis  ABC 
&  abc  fuerit  AB=ab ,  A=a  &  B=b; 
eritetiam  AC=ac,  BC=bc,  C=c 
&AACB=&"Aacb. 

Demonstratio. 

Concipiamus  L\abc  poni  fupra  ai- 
terum  ABC ,  ita  ut  punaum  a  fuper 
A  &  re&a  fuper  A  B  cadat .  Quo- 
oiam  ab=AB  ,  a-A  &  *=B  pfr 
%o/-&.  punctum  *  fupcr  B  (  §.  1 69 ) , 
reda  *<:  fuper  AC  &  bc  fuper  BC 
(  §.  166),  confequenter  *  luper  C 
($.250)  cadit .  Cumigitur  A.  ^  alte- 
ri  ABC  congruat  (  §.  3);  erit  *f= 
AC,  ^=BC,  *=C($.  i77)&* 
&*AABC($.  161). 

CoROLLARlUM. 

»51.  Si  in  duobus  triangulis  ACB  Sc  *cb  fuerit 
A=* >  B~t*  &  BC=ztc }  crit  etiam  C=*( $ .»46), 
eonfequenter  AC=u»,  AB=a*  &  A  ACB= 

Thborema 
253.  5/  /«  triangu- 

y  &  \x  *quales -t  tri- 
angulum  efl  *qutcru~ 


Theorema  4*. 


DEMONSTR ATIO. 

Secet  FG  angulum  D    O  £ 
F  bifariam  ($.  209);  erit  DF=FE 
($.25z).Eftergo  A  DFE  aequicru- 
rum($.  89).  j££/.4 

COROLLARIUM. 

tf 4.  Si  ergorres anguli  fucrint asqualej ;  aequi 
laterumefll,  §.  88). 


Z55.  Stduaslineas  AB&CD  fecet 
tranfverfa  EF  in  G&  Hy  ita  ut  vel 
i°.y=u;  vel  i°.x=u;  vel  3°.o+u 
=180°;  erunt  line*  ifl*  inter  fe  pa. 
ralleU . 

Demonstratio. 

i°.  Ducantur  ex  H  &  G  perpen- 
diculares  HK  &  GI  (§.  216);  erit 
K=I(^.78.i45).  Eftvero&>=* 
per  bypotb.k  HG=HG .  Quare  HK 
=GI  (  $.  252  ),  coniemienter  cum 
HK  &  GI  fint  diftantia  linearum 
AB&CD($.zi5),lineae  AB&CD 
funt  inter  fe  parallel*  (  § .  8 1 ) .  guod 
erat  primum . 

20.  x=« per  bypotb.&L  x—y  (§.  156). 
Ergo  y=u  (  §.  8  7  Aritb.  ) ,  confe- 
quenter  AB  &  CD  funt  inter  fe  paral- 
lelx  per  num.  1 .  Quod erat  fecundum . 

30.  o+u=  \%o°per bypotb.  Sed 0+-* 
=  i8o°($.  147).  Ergo *=x($.  87. 
91  yf>/f&.),confequenter AB&  CD 
funt  inter  fe  parallelac  per  num.  z  . 
Quod  erat  tertium . 

TheOREMA  4J< 

itf.Sidu*  ^  G      a      C  l 
linea>  EG  & 
AB  fuerint 
perpendicula- 
res  adeandem  K  E 

tertiam  HI;  eruntinterfe  paratteU 
p »  demon- 
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46* 


Demonstutio. 

FiatAB=   y_o  A  C 

EG  ducatur- 
querecta  KLi 
erit  HI  ipfi 
KL  parallela 
(MO,  confequenter  EB=GA 
($.138).  Quare  cum  etiam  fit  G  B  = 
GB;  erit  EG  B=ABG  (§.  zo4  )  , 
coniequenter  EG  ipfi  AB  parallela 
.«■»55).  Qf.il. 

Theorbma 
»57.  ParalleU 
DF&GA  intereaf- 
dem  parallelas  FA 
<S  DG  funt  *quales : 
&  contra,fi  DF  & 
GAfuerint  paralle- 

Utffquakti  entetiam  FA  ipfi  DG 
parallela  &  ayualis . 

L>£MONSTRATIO. 

Ducaturrcfta  DA(£.i2i):  erit 
*=^&A  Quare  cum 

AD=ADy  eritDF=GA(^.z50. 
J^uod  erat  unum . 

DF=AG  per  bypotb.  &  cum  eac- 
4em  hnex  fint  parallelac  per  bypotb. 

133).  Quare  cumetiamfit 
DA^DAjeritx^^^.iy^),  confc- 


<juenter  FA  ipfiDG 


para 


llei 


55), 


ideoque  ctiam  arqualis  per  num.  i  . 
Quoderatalterum. 

P  R  O  B  L  E  M  A  to. 
i$%.Perdatum 
punflum  Vparalle.  V 
lam  reft*  RS  dte. 
tere. 

Rbsolutio. 
I.  Incharta 

1.  Ex  Vdemittaturpcrpcndicufa- 


N  A  W  VI 


z.  Ex  pun&o  quolibet  T  erigatur 
perpendicularis  TA=KV($.2i  2) . 

3.  Per  V  &  A  ducatur  re&a  MN 
( §.  1 2 1 ) ,  qu*  crit  ipfi  RS  paraUc- 
la($.iz6). 

A  L  I  T  B  R\ 

1.  Regula  ad  re&am  RS  applice- 
tur  Sccircinus  intervallo  VKape- 
riatur. 

2.  Crus  unum  circini  juxtadu&iim 
regulx  ab  R  verfus  S  promovea- 
tur. 

Ita  crus  alterum  per  V  parallelam  ipfi 
RS  defcribet($.  81). 

A  L  I  T  F.  R# 

1.  Per  datum  pun&um  V  ducatuf 
utcunque  re£ta  RG . 
2.1n  Vfiato=x($.  208). 
Erit  VN  leu  MN  parallelaipfi  RS 

(5-155). 

A  L  I  T  B  R. 


Exmodo  prgcedente  cnatuseftfe- 
quens . 

1.  Triangulum  re&angulum  AVN 
ex  ligno  Ebenino  aut  alio  Indico  pa- 
ratum  ita  applicetur  ad  reclam 
RS,  utbafis  ejusNVparti  ipfius 
congruat . 

2.  Hypothenufac  ejufdem  triangu- 
li  A  V  applicetur  rceula  RG ,  quse 
altera  manu  in  hoc  fitu  immota  de- 
tineatur. 

S.Trian- 
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V    A  H 

af  m  / 


'  j.Triangulum  AVNjuxta  duaum 
rcgula;  promoveatur,  donec  bafis 
punctum  Vattingat. 
Erit  enim  in  quovis  fitu  bafis  VN , 
ob  y=x,  ipfiRS  parallela($.2ss). 

A  IIIER. 


Utimur  interdum  Pdrallelifmo  ex 
duabus  regulis  ligneis  potius ,  quam 
orichaiceis  ( §.  1 2 * )  AB  &  CD  com- 
pofito,  quaeejufdem  ubique  latitudi- 
nis  retinaculis  EF  &  GHinterfeac- 
qualibus  ita  conjunguntur ,  ut  reti- 
nacula  intervallis  aequalibus  EG  & 
FH  a  fe  invicem  diftenr,  ipfae  au- 
tem  regular  variis  intervallis  diduci 
queant.  Nimirum 

I.  Regula  una  debite  applicetur  ad 
reftam  RS . 

a.  Altcra  ad  datum  pun&um  V  ad- 

ducatur  & 
3.  Juxtahujusduclumre&aAB  per 

V  ducatur :  quse  erit  ipfi  RS  pa- 

rallela . 

Demonstratio. 

Ducaturobliqualinea  EH($.i2i). 
QuoniamEGrrFH,  EF=GH  per 
eonfir&  EH—  EH  i  erit  o=x(§.zo^% 
ideoqucFHparallelaipfi  EG(§.z$$). 
Scd  AB  ipG  EG&RSipfiFH  paral- 
lela  perconfir.  Ergo  AB  parallelaipfi 
RS(£.*Ji;.  Qj.d. 

II.  Incampo 

Commode  utimur  modo  primo  an- 
tccedentium,  vel 


K- 


1.  In  punfto  quolibet  K  defigatur 
baculus  cum  aliisin  R  &  Sdefixis 
in  cadem  recta  ($.115). 

2.  Ad  Vfiato:=x($.  208  ). 

Erit  MV  ,  quae  facile  produci  po- 
teft  inN($.  izs),  ipfiRS  paraUela 

(^- »55  >- 

A  JL  I  T  E  R. 

1 .  In  pun&is  K  &  T  defigantur  baculi 

cum  aliis  in  R  &  S  dehxis  in  eadcm 

recta($.  115  ). 
*.  Fiat«=x($.2o8)&TA— VK. 
3.  In  M&  Ndcfigantur  baculi  cum 

aliis  in  V  &  A  defixis  in  eadem  re- 

cta($.  115). 
EritMNparallelaipfiRS. 

Demonstratio. 

Quoniam  x—u  perconfir.  erit  TA 
parallcla  ipfi  KV  (  §.  255  )  >  confe- 

q uenter  z=y  (  § 3 1 )  • E ft  vcro  et,am 
TA=KV  per  confir.  &  TV=rTV. 
Ergo  m=n  (  §.  179  )  >  confequcn- 
ter  MN  parallela  ipfi  RS($.25S). 
S^e.d. 

ScHOLlON- 

Si  ftrtlltlifmh  trtbr»  nttrh  ,  rttlnu*- 
,  U  tontinuo  *fri3*  nimit  tjfortntur  &  *  rtBitu- 
j  dint  tif  ttctimt   ipfi  fartUtlifmi  .    Huis  m*l% 
1  prttfent  rtmtdium  tttnlit  Jicobus  Leupoldui  , 
trtiftx  infidnh  ,   nui  rttintcuU  M  gjmini,  U. 
mtllh  wtchtUth  tUfiich  ,  i»  mtdU  firmtttr  con- 
ntxi,  ,  &  ctfitt  tUverum,  «uilu,  "gulh  tfigutr- 
tur  ,  tonit*  ptrsrt  f.ttt  .  ^«-»    «»  'fi  »  ^fc 

thdam  td  ,ummm  mffu  vthtmtnt,  umwfm 

imiHTuti* 

THEO- 
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z  60.  Per  idem  punSfum  C  eidem  re- 
&<e  DE  parallela  nonntfi  unica  AB 
ducipotefi . 

Demonstratio. 

Ducaturenim ,  fi  fieri  poteft  ,  ad- 
ftuc  alia  HG,  priorem  fecansinC, 
cujus  ideo  pars  GCefficit  cumparte 
aherius  CB  angulum  BCG  .  Ex  I 
erigatur  perpendicularis  IL  (  §.  2 1  2  ) ; 
erit  tumlKadCG,  tumlLadCB 
perpendicularis($.  230),  confequen- 
teranguli  CKL($.  214  )&  CLK  re- 
£ti(§.  78 ) :  quod  cum  fit  abfurdum 
(  §.  2 1 8  ) ,  pcr  C  nonnifi  AB  ipfi  DE 
parallela duci poteft .  Qe. d. 

A  L  I  T  E  R. 

Angulus  NCH=NQD  &  NCA 
=NQD  (§.133).  Ergo  NCH= 
NCA($.  87  Aritb.):  quod  cum  fit 
abfurdum  (  §.  84  Aritb.  ) ,  HG  & 
AB  non  funt  fimul  ipfi  DE  parallc- 
lx.  Qj.d. 

Theorema  4». 
261.  Si  reSla  NO  fecetduas  reSfas 
attas HG&DEinC&^  ita ut duo 
angult  interni  oppofiti  HCO  &  DQN 
fuerint  fimul  fumti  duobus  re&is  majo- 
res  j  Uneaf  GH  &  ED  verfus  eam  pla- 
gam  divergunt . 

Demonstratio. 
Ducatur  ACB  parallcla  ipfi  DE 


II 8     Ekmcnt*  Gcomctrix  P*rs  LCap.UI. 

T  h  B  O  R.  e  M  a  47»  per  C($.258  );  tum  angulus  ACO 

cum aogulo  DQN  cfhciet duos redlo» 
(§.133)-  SedHCO&DQN  fimul 
iunt  duobus  re&is  majores  per  bypo- 
tb.  Ergo  HCO>ACO  ($.92  A- 
ritb.)y  confequcnter  AC  intra  fpa- 
tium  HCQD  cadit .  Erigatur  perpen- 
dicularis  PS($.  212  )&  exCdemit- 
tatur  perpendicularis  CF  ($.21 6);  erit 
PR=zCF  (  $.226  ) ,  confequenter  PS 
major  PR  (  §.84  Aritb.  ),eft etiam  ma- 
jor  ipfa  CF  (  §.  8  9  Aritb.  ) .  Di ftantias 
igitur  re&arum  CH  &  QD  verfus  H 
&  D  crefcunt(  §.  22  5  ) ,  idcoque  linesc 
CH  &  QD  verfus  eam  plagam  di  ver- 
gunt($.84).  J&.d* 

Theorema  4?. 
262.  Si  duas  reftas  HG&DE  [e. 
cet  tranfverfa  NO  in  C&  j^,  ita  ut 
anguli  GCO  &  EQN  fimul  jumti  fint 
duobus  reElis minores ;  line*  CG  &  £>E 
verfus  eam  plagam  convergunt , 

Demonstratio. 

Quoniam  CG  ipfi  QE  parallela 
efi*enequit( §.133),  ducaturABpa- 
rallela  ipfi  DE  per  C  ( §.  2  5  8  ) :  tum 
angulus  BCQcum  angulo  EQN  effi- 
cietduos  re&os($.  233) .  Sed  GCO 
&  EQN  fimul  fumti  lunt  duobus  re- 
clis  minorcs^r  bypotb.  Ergo  GCO  <} 
BCQj$.  92  Aritb.)y  confequenter 
CB  extra  fpatium  GCQE  cadit .  De- 
mittantur  perpendictilarcs  LI  &  CF 
($.216  );erit  CF=IL  ( $.226),  confe- 
quenter  IK  minor  IL  ($.84  Aritb.)yefi 
etiam  minor  ipfaCF($.  89  Aritb.). 
Diftantia:  igitur  reclarum  CG  &  QE 
decrefcunt  verfus  G  &  E($.2  25),ideo- 
quelineacCG  &  QE  verfus  eam  pla- 
gam convergunt ( §.  8 3  ) .  Qe.  d. 

COROL- 
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Dt  Lineis  rtttis  CS*  Tridngulis 


Corollarium* 

sfij.  Si  anguli  GCQ3c  EQC  fimnl  fumti  fue- 
fint  duobu»  reftis  minores  >  erunt  ipfi  deinceps 
pofiti  doobttJ  re&is  ma:orC4  ( J.  147)  •  Quareli- 
ncr  ,  qax  verfus  unam  plagam  convcrgunt 
(f.»6*  J,  verfasoppofitam  divergunt  ( J.itfi  ). 

Problema  *i' 
264.  Drf- 
fi/  rrc2* 
(fangulisad. 
jacentibus  A 

ftim  [umti 
duobus  retiif 
minoresfunt, 
triangulum 
ABC  defcri. 
bere . 

Resolutio. 

1.  Ad  datam  re&am  AB  excitentur 
angulidati  A&B($.iss)- 

2.  Crura  AC  &  BC  continucntur, 
donec  /Tbi  mutuo  occurrant  in  C 
(£.  250.  262).  ABC  triangulum 
«rit  delideratum. 

COROLLARIUM  1. 

tan- 


»<r .  JData  ergo  Iinea  una  datifque 
fulis,  triangulum  determinatur . 

CoROLLARlUM  *. 


%66.  Quare  fi  in  duobnstriangnlis  fiat  A=a 
&B=J>  ,  triangula  eodem  inodo  determinantur 
<  S-  «19) .  ideoque  finvla  funt  (J.  no). 

COROLLARIUM  j. 

16*7*  Si  in  duobus  triangulis  fuerit  A=*  & 
B — A»  confcqueoter  in  rc&angulis  unus  obli- 
quorum  in  uno  aqualts  uni  in  altero  ($.  14?  )  2 
cric  etiam  C=r(J.  146 ) ,  hoc  eft ,  AA  ACB 
&  *c*  fibi  rautuo  xquiangula  (J.  109).  Qua- 
re  fibi  mutuo  srquunguta  fimilia  funt 
[f.  z66),  Sc  hinc  latera  homologa,  feu  arqua- 
libus  angulis  oppofita  ,  proponiogalia  habent 
(f.»75). 


5«. 


T  HEORE  ma 
268.5//«  triang  u- 
loABCretlaDEbafi 
AC  parallela  duca- 
tur-Jegmenta  crurum 
cruribus  proportiona- 
lia  [unt ,  boc  eft  , 
BA:BC  =  BD:BE 
=AD:EC  &  BA:AC=BD:DE  , 
atque  A  BDE  &  A  BaC  . 

Demonstratio. 
Quoniam  DEparallela  ipfi  AC; 
erit  x=y8c  o=u  (§.  223  ),  ideoque 
A  BDE  ui  A  BAC  &  BA:BC  = 
BD:BE  &  BA:AC  =  BD:DE 
( $.267) .  Ergo  &  B A  :  BDrrBC :  B E 
(§.172  Aritb.),  conlequenter  AD:BD 
=EC:BE  (  §.  193  Aritb.  )  feu 
BD :  AD=BE :  EC  (  $.  1 6  9  Aritb.) , 
vcl  denique  BD :  BE= AD :  EC  (  §. 
illAritb.).  Q^e.d. 

T  H  E  O  R  E  M  A  5«- 


269.  Ret 


F  H  twgulum 
CFE  bifariam 
fecans ,  bafm  GE 
cruribus  adjacen* 
tibus  EF  &  GF 
proportionaliter  fecat . 

Demonstratio." 
Producatur  EF in  I  ( §.  2 1 ) ,  donec 
flat  FI =G  F,erit  o+x=y+u  ($.2*9), 
ied  o=x  per  bypotb.  6cy=u  ( §.  1 84  ) ; 
ideoque  iy=  io(§.i$  Aritb. ) .  Erg o 
o=y(§.$+  -r4/-i*£.),conlequenter  HF 
ipfi  GI  paraliela  (  §.  255  Qua- 
re  EF:EH=FI:GH  (  §.  268  )  =s 
GF:GH(§.i68^r//*.;.  Qjr.d. 
Corollarium. 

a7c  Eft  ergo  cV  EF:GF=EH:GH  (  J.17J 
yfrii*.  ),  conlequente«  F>4-rG  £F=-GE :  EH 
( ff.iyo  Mhh.) ,  ku  EF+FG:G£=EF:  hH(J.t7i 

Atith. )  t 
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jtrUh. ) ,  hoc  eft ,  at  fomma  crtiram  ad  ba£n  io- 
tegram ,  fta  crus  unum  ad  fcgmcotum  hujus 
adjaccns . 

Problema  iV 


A 

c 

B 

D 

171.  Datis  tribuslmeis  AB,  AC 
&  BD,  invenire  quartam  proportio* 
tsalem. 

Resolutio. 

1.  Ducaturangulusnonnimisacutus 

FAG  pro  arbitrio . 
%.  Ex  A  in  B  transferatur  iinearum 

datarum  prima ;  cx  A  in  C  altcra ; 

ex  B  in  D  tertia . 

3.  DucaturrectaBC($.  121). 

4.  In  D  conftituatur  angulus  ipfi 
ABCa5quaIis($.  208 ). 

Dico,  efle  AB :  AC=BD :  CE . 

Demonstratio. 

Quoniam  o=x  per  conftr.  erit  BC 
ipfi  DE  parallcla  ( §.  255).  Quam- 
obremAB:AC=BD:CE($.268). 

Coroi.  larium  1. 

371.  Qoodfi  duahus  lincis  AB  Sc  AC  datis 
tcrtia  iaveniri  debet  »  etiam  RD  ipfi  ACatqjialis 
ficri ,  hoc  eft  ,  AC  bis  poni  debet .  Eric  n/mi- 
tumAB:  AC=AC:CE. 

CoROLLARIUM  a. 
»7J-  Si  DB  fomatur  rro  unitate  j  refponde- 
*k  \    "p0nCHtl  ratioois  AC:AB  (  §.  140 


Problema 
274.  Datam 
retlam  AB  in 
quotcunque  par- 
tes  aqualcs  du 
videre . 

Resolutio.  C_ 

1.  Exre&aCD  1  a  *  *  « 
pro  arbitrio  aflumta  refecentur  fot 
partes  arquales ,  in  quot  data  AB 
dividenda,  e.gr.  5. 

2.  Super  harum  partium  intervallo 
conftruatur  triangulum  sequilate- 
rumCED($.  198 ). 

3.  Ex  E  in  a  transreratur  recta  AB , 
itidemque  exEin£. 

4.  Ducaturrc6ta^:ducanturitidem 
aliaeexEin  1,  2,  j,&c. 

DicoeiTe4*=AB  >*i=j  AB,*2=i 
AB&c. 

Demonstratio. 

Quoniam  Ea—Ebb\  EC=ED 
per  conftr.  crit  E*:E£  =  EC:ED 
(§.  168.  173  Aritb.).  Quarecum  an- 
gulus  E  utriquc  triangulo  ECD  & 
Eab  communis  fit:  crit  EC:CD= 
Ea:ab  &  oz=x(§.  183).  Sed £C= 
CD  per  conftr.  Ergo  E*=AB=** 
(  § .  151  Aritb. ) .  Quoderat  unum . 

Quoniam  o—x  per  demonftr.erh  ai 
paralTela  ipfi  Ci  (§.2ss ),confequen- 
ter  EC  :Ci=E* :ai  (§.  268),  hoc 
eft,ob  EC=zCD  per  conftr.tit  Ea-=zab 
per  demonftr.CD :  C 1  zzzab  :ai(§.i6% 
Aritb.  ).  Sed  Ci=-}  CD  per  conftr. 
Ergo a  1  —]  ab (§.i$i  Aritb. ) .  Quod 
erat  alterum . 

Eodem  modo  oftenditur,  efle  ar. 
=zj  AB,  confequenter  1  2=-}  AB  , 
&itaporro. 

corol. 
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COROLL  ARIUM. 

£ 


»7f.  Quodfi  ergo  CD 
faent  utcunque  divjfa  in 
i  &  >i  eodem  modo  rc- 
cla  4^  fecibitur  in  e»- 
dem  ratione.  Eftnempe 
CD:Ci=4i:«i,CD:C» 
=-fi:4i&c.  (§.  174). 

ScHOLION. 
»76.  CoroUarii  hujus  *fut 
amfiiffimus  tfiin  artbittflur*  tam  cfeJ0»fMM  miUta- 
ri  ,  frtftrtim  ubi  ithnofrafhi*  vtl  amfliand* ,  vtl 
t*urahtnd*  . 

P  R  O  B  L  B  M  A  »4.' 

277.  Scalam  Geo- 
metrkamconflruerc.  ^Jffi^ffi? 
Resolutio. 

1.  Ducatur  rec~ta 
AF  &  in  cam 
transferantur  par- 
tesio  zqualesBi, 
12,23,  3  4&C.  - 
intervallum  vcro  g 
10  partium  AB 
toties  ex  B  in 
E ,  ex  E  in  F  &c. 
quotics  libuerit . 

2.  In  A  cxcitctur 
perpendicularis 
AC  ,  arbitrarix 
longitudinis  ,  in 
partes  10  acquales 
divifa($.  249  )-# 

3.  Per  puncta  divi- 
fionum  1, 2,3, 4,  s 
&c.  agantur  pa- 
raiiclx  cum  Ar 
($.258). 

4.  In  ultimamCDtransferantur  par- 
tcs  lopartibus  ipfius  AB  aequales. 

5.  Tandem  puncta  10  &  9  ,  9  &  8  ,  8 
&  7  &c.  lineis  tranfverfis  connc- 
ctantur  (§.  121 ). 

Dico,  fi  AB  fucrit  decempeda ,  fore 
'.iOfer.Matb.Tom.l 


Bi,i  2,2  2,3  4  &c.pfcdes, 5  9 digi- 
tum  unum ,  8  8  digitos  duos ,  7  7  trcs, 
6  6quatuor&c. 

Demonstratio. 
B  1  =  12=23  &c.  szX  AB  per 
conflr.  Scd  pes  eft  deccmpedae  pars  dc- 
cima(§.  25).  Ergo  cum  AB  fitdc- 
ccmpcda^ri»jy/>o/^.eruntB  1, 1  2, 2  j 
&c.pedes.  Quod  erat  unum . 

Porroquia  9  9  eft  parallela  ipfi  A  9 
perconflr.C  9  :CA=  9  9:^9(^.268). 
SedC  9=^CA  perconftr.  Ergo9  9 
=A  A  9  (  §• 1 5  r  Aritb. ) .  Quare  cum 
A9  fit  pes  perdemonflr.  crit  9  9  digi- 
tus  (jT.  25).  Eodem  modo  oftendi- 
ture(Te8  8duos,7  7 tres &c. digitos , 
Quoderat  alterum. 

SCHOLION. 

178.  Quemadmidum  hic  iinta  txigu*  A  9  in  19 
fartts  *<[*altt  dividitnr  ;  ita  tadem  in  tjuottunquc 
alias  ecdem  artificio  di-Mi  fotefi  .  IfyjM  of*s  tft ,  ut 
angulus  Jt  fit  rtklus  ;  ftd  idtm  ohliquus  efie  fotejl  . 

COROLLARIUM. 
>79-  Quodfi  ergo  circini  crus  onum  colloce- 
tur  in  I  &  altcrumitiK,  erit  iatervallum  IK= 
i°  4'  J  'fcitaForro. 

PROBLEMA  ij. 


280.  Imentre  diflantiam  duorum 
locorum  ABt  quorum  unus  Btantum 
accedipotefl.       ~  RE. 
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Resolutio. 


x.  Baculo  ad  arbitrium  inEdefixo, 
recta  BE  transferatur  cx  E  in  C , 
ita  ut  baculus  in  C  defixus ,  fit  cum 
E &  B in eadem re&a ($.125). 

x.  In  C  conftituatur  angulus  ECF 
ipfi  B  arqualis  (  §.  208  ). 

3.  Tandem  ex  C  progrediendum  ver- 
fus  D ,  donec  baculus  in  D  defi- 
xus,  fitcumF&C,itemquecum 
E&  Aineadem  recla(§.  115). 

DicoefleDC=BA. 

Demonstratio. 
Nam  BE=EC,  or=x  per  conflr, 

&  y=u($.  156).  Ergo  AB=DC 

($•  151).  Qe.d. 

A  L  I  T  E  R. 

I*  Defigatur  ( Vid.  Fig.  feq.^b&culus 
in  I  cum  B  &  A  in  eadem  redta 
(§.  125),  itidemque  alius  utcun- 
queinK. 

z.  ExKinL  transfcratur  IK,  inM 
veroKB. 

3.  Denique  ex  K  progrediendum  in 
N,  donec  baculus  ibi  defixus,fir 
cumM&L,  itidemquecumK  & 
A  in  eademredla  (  £•  I  *  5  )  • 

DicoeffeMN=BA. 


Demonstratio. 


BK=KM  &  !K=zKL  perconftr. 
o=u  (§.  156  ).  Ergo  IB=ML  & 
y=x  ($.179).  Quare  cum  fit  o-f-m= 
u+n  (  §.  1 5 6  ) ,  &  \K—KLper  conftr. 
eritIA=NL($.2  5i  ),  confequenter 
AB=NM($.  91  Aritb.).  Qj.d. 
A  L  1  T  e  R. 


1.  Menfula  Geomctrica  in  CcoIIoca" 
ta  per  dioptras  collineetur  in  A  & 
B,  ducanturquerectscrff  &r£. 

2.  Quxratur  diltantia  ftationis  alo- 
coacceflibili  AC($.  126  )& 

1.  Ex  Scala  Geometrica  in  ac  transfe- 

ratur(£.  277). 
4.  Translocetur  menfula  in  A ,  ita  ut 

pun- 
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puntflum  a  ipfi  A  immineat  &  per . 

dioptras  regulx  ad  ac  applicatac  ba- 1  Sine  inftrumentis  tjediofior  eft  pro- 
culus  in  pnma  ftattone  C  defixus  blematis  relolutio  ,  quam  ut  com- 

mendari  poflit  .  Cui  tamen  volupe 


conlpiciatur . 

5.  Mox  collineatio  in  B  fiaf ,  duca- 
turque<z£ . 

6.  Dcnique  in  Scala  Geometrica  ca- 
piatur  mtervallum  ip(\usab(§.xj-j). 

Ita  diftantia  quadita  A d  innotclcet . 

Demonstratio. 
Quoniam  c—C  &  a~A(pcr  con- 
jlrutt.tk  §.  1 6  7;i  erit  ac :  ab=z  AC :  A  B 
(§.  267),  hoc  eft ,  lidem  numerira- 
tiones  ac.ab  &  AC :  AB  iudigitant 
(§.  l^Aritb.).  J^e.d. 

A  L  I  T  E  R. 

1.  Baculo  in  C  dcfixo  inveftioetur 

D 

quantitas  angulorum  A  6c  C 
(  §.  152),  itemquc  longitudo  ipfius 
AC(§.  126). 

2.  Opc  initrumenti  tranfportatorii  6c 
Scalas  Geometricatconftruatur  tri- 
angulum  acb  ( §.  264  ) . 

3.  Ad  Scalam  Geometricam  applice- 
tur  recta  ab (  jT.  2 7  7  ) . 

Ita  diitantia  AB  mnotclcet . 

De  monstratio. 
Eadem  eft,qua:  proxime  pr  tccdcns. 

PrOBLBMA  16. 


itl.  Metirl  dijlantiam  duorum  lo- 
forww  inaccejforum  AB . 


1  fuerireandemexperiri,  is 

r.  Statione  in  E  aflumta  rectas  BE  & 
AE  inveniat($.  280 ) . 
2.  His  datis  reperiet  DC  ipli  BAas- 
qualcm($.  194 ). 

A  L  I  T  E  R. 


r.  Duabus  ftationibus  inC&Delc- 
clis,  inprimaC  collocetur  mcnfu- 
la  &  pcrdioprrascollineetur  inD, 
B  &  A ,  ducanturque  juxta  regu- 
lae  ,  cui  aflRguntur  ,  duchim  rc- 
6ix  cdy  cb,  ca. 

*■  Quxraturdiftantia  ftationumCD 

(£.I26)& 

3.  Ex  Scala  Geometrica  transferatur 
\ncd(§.  279). 

4.  Baculo  inCdefixomenfula  collo- 
ceturinD  ea  Iege,  ut  punctum  d 
jpfiD,  hoccftpuncto,  inquodefi- 

Q_2  geba- 
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gebatur  antc  baculus  ,  immineat 
&  per  dioptras  regula:  ad  cd  ap- 
plicatac  refpicienti  baculus  in  Coc- 
currat. 

y  Hinc  porro  collineatio  fiat  in  A  & 
B  ,  ducanturque  recrse  da&cdb. 

6.  Tandem  diftantia  pun&orum  a  &  b 
inveftigetur  in  Scala  Geometrica 

(§■  *79)- 
Dico  efle  cd:ab=CD :  AB . 

Demonstratio. 

Eft  enim  cdb=CDB  &  bcd=BCD 
(  per  conftr.  &  §.  1 6  7  ) .  Ergo  dc :  cb— 
DC:CB(£.  267).  SimiJitcr  cumlit 
acd—  ACD  &  adc= ADC ( pcr  con- 
firucl.6\  §.  1 6  7);  er  i t  dc :  ac =DC  :  AC 
(§.  267),  ideoque  bc:ac=RC:  AC 
(  „(>.  196  Aritb.  ) ,  confequenter,ob 
=  ACB  ( per  conftrucl.  &  £.  1 6  7  ), 
rff:^r:AC  :  AB  (  182)  &,  ob 
dc :  ac=DC :  AC  per  demonftr.  dc :  ab 
=  DC:AB($.  197.  169  Aritb.). 


A  L  I  T  E  R. 

1.  Electisdua- 
bus  ftationi- 
bus  C  &  D 
inveftigetur 
quantitasan-  Q 
gu!orum>&  j 
x,item  z  &  u 
(£i5*)>quo- 
rum  fumma: 
dant  angulos 

CScD(§.U  Aritb.). 

2.  Quxratur  p0rro  diftantia  ftatio- 
numCD($.  n6)6c 

3-  Ducatur  in  charta  linea  re&a ,  in 
q^uam  ex  Scala  Geomctrica  trans- 
feratur  rccta  ^ipfi  CD  refpondens 
($■  279). 

4.  Supcr  ea  opc  angulorum  x  &  D 
conftruatur  triangulum  bcd&c  ope 
angulorum  z  &  C  altcrum  acd 
($•264). 

5.  Tandem  in  Scala  Geometrica  inve- 
/tigctur  diltantia  punctorumrf&J 
(§*79h 

D\cocil'eab:cd=AB  :CD. 
Demonstratio. 
Eadcm  cft  cum  proxime  prsce- 
dcnte . 

S  C  H  O  L  I  O  N 

i.rl.  Iri/i  aittntUnt  fttet , 
nwi  abfimili  metbtdt  tx  dmabmt 
ftxtionibmt  rtftriri  difi*nti*s  fim- 
rium  Utornm  • 

ScHOLION  »•. 

18  J    3\rc  minmt  msniftflum 

tfl  ,  mtnfuljt  (itHm  i, 
oftrxtianibut  horirtm* 
dtbtrt r  id  '!■'  i  obtintlmtr  cft  ftr- 
fendiculi  CD  • 

Problema  17. 
2  l^.Altitudinem  accejftbilem  A  B  me- 
tiri . 


1. 


m  ifliufm»d;       /,/       E  \V 
»nt*J:m  efle  ^jfo    £  Jg^. 

a  d  a 


RESO- 
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1.  Baculus  DE  tantas  longitudinis 
fumatur  ,  ut  terrx  perpendicula- 
ritcr  infixus  altitudinem  oculi  ad- 
arquet . 

2.  Humi  proftratus  baculum  adcal- 
ccs  pedum  perpendicularitcr  terra: 
infigi  cura  (§.  121  ). 

3.  Quodfi  contingat ,  ut  E  &  B  fint 
cum  oculo  Cin  cadem  recla ;  erit 
CA=r  AB;  fin  punctuminferius  F 
cum  E  &  oculo  in  eadem  recla  fue- 
rit,  propius  cum  bacuload  altitu- 
dinem  ABprovolvarisopuscft ;  fin 
punclum  fuperius  ,  procul  rece- 
dendum,  donec  pra:di<it.a  conditio 
adimpleatur . 

4.  Tandem  diftantiam  oculi  C  ab  al- 
titudine  AB  metiaris  neceffe  eft 
(§.  126  ). 

DicoefleCA=AB. 

Dbmonstratio. 

Quoniam  enim  AB  (  §.  127)  & 
ED  per  conftruEl.  ad  AC  perpcndi- 
cuJares  ;  inter  fe  parallelae  lunt 
(  §.  156  ),  ideoque  CD:DE=: 
CA:AB($.  268  ).  Sed  CD=DE 
per  bypotb.  Ergo  CAt^AB  (  §.  149 
Aritb.).  j^e.d? 


1.  Indiftantiapluriume.gr.  30,40  & 
amplius  pedum  defigatur  perpen- 
diculariter  baculus  DE  &  aliquo 
hinc  intervallo  in  C  alius  minor, 
iraut  cumoculo  in  F  conftitutoE 
&  B  fint  in  eadem  recla . 

2.  Invcftigetur  diftantia  baculorum 
GF  &  baculi  minoris  abaltitudi- 
nequsefita  HF,  itemque differen- 
tia  altitudinum  baculorum  GE 
(£.126). 

3.  Quarratur  ad  GF,  GE  &  HF 
quarta  proportionalis  BH($.  302 
Aritb. ) . 

4.  Huic  addatur  altitudo  baculi  mi- 
noris  FC  vel  pars  H  A . 

Dico  iummam  cfle  altitudinem  AB . 

E.  gr.  Sit  HF=4S'  »  CF=«>*  ,  GE=i*'  , 
FC=1'- 


»0  16- 

S  4 


_48 

4 


5) '9* 
'5 

4» 

4o 


(3gi=BH 
4J^=AB 


DnMONSTRATIO. 

Cum  HF  ipfi  AC  parallela  fuppo- 
natur,  fintque  BA  (§.  217)  &  ED 
per  conftr.  ad  AC  pcrpendicularcs  ; 
erunt  eaulem  perpendicularesad  HF 
(5.230), ideoque GE&  BH paralle- 
\x(§  256),confequenter  GF:GEr= 
HF:HB(£.268  ).  Quoderat  unum . 

Porro 
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Porro  cum  HA  &  FC  fint  perpcn- 
diculares  inter  ealdem  parallelas  HF 

&  AC  ( per  conflr.  &  §. 2  2  7 ) ;  erit  FC 
=  HA($.226).  Quare BH+FC:= 
B  H +H  A  ( § .  8  8  Aritb. )  =  B  A  (  § .  8  6 
Aritb.).  Qf.d. 

Aliier. 

A 


»0 


1.  Menfulain  Dver- 
ticalitererigatur^ita 
ut  latus  ipfius  FE  fit 
horizonti  parallc- 
lum :  id  quod  obti- 
neturope  perpendi-  , 
culi  CD  A 

2.  Ducatur  recla  efhteri  menfulae  pa- 
rallela,  &  regula  cum  dioptrisad 
hanc  applicata  vertatur  menfula , 
donec  collineatio  in  altitudinem 
quaefitamfiat. 

j.Circa  puncTrum  e  vertatur  regula , 
donec  oculo  per  dioptras  tranfpicien- 


tiapcxahitudinis  Aoccurrat,  du- 
caturquere&a*£. 

4.  Quaeraturdiftantia  flationis  abal- 
titudme*C($.  i26)& 

5.  £x  Scala  Geometrica  minorc  trans- 
feraturex*  in*($.  279). 

6.  Ex  c  erigatur  perpendiculum  cb 
(§.  212),  quod 

7.  AdScalam  Geometricam  applica- 
tum  (  §.  279  )  partem  altitudinis 
AC  manifefiar. 

8.  AddaturaltitudoBC. 

Dico,  fummam  efle  altitudinem  AB . 

Demonstratio. 
Quoniam  AC  perpendicularis  ad 
BD  (§.  2 2  7 )  &  Ce  ipfi  BD  parallela 
perconflr.  enteadem  AC  perpendicu- 
laris  ad  Ce  (  §.  2  3  o  ) .  Sed  ad  eandem 
etiam  bc  pcrpendicularis  per  conjlr. 
Ergo  bc  ipfi  AC  parallela(£.  256)  , 
conlequenter  ec :  cb=eC :  CA(§.  268). 

A  l  r  T  E  R. 

1.  Inveftigetur  quantitas  anguli  e 
(  §.  1 5  2  )  &  ditfantia  ftationis  eC 
(§.116). 

2.  Super  ec  in  Scala  Geometrica  mi- 
nore  aflumta($.  279 )conftruatur 
triangulum  ad  c  rectangulum  ecb 
($-*64). 

3.  Reliquafiantutante. 

Demonstratio. 
Eft  enim  c~Q  &  e—e  per  conflr. 
Ergo  cc :  ^rrcC :  AC  ( $.26  7) .  Qf/t. 

S  C  H  O  I  I  O  N  . 
x8y.  In  emnibuiifiii  rtfAuthnibus  fuffonitur  fU- 
nitits  ftrfeffe  iHiri^ntalii :  au*>  mmrarijjtme  infra- 
xi  occurrat  >  fi  noeabilit  fuerit  declivitas ,  non  um  in- 
ftrumtnti  altitud»,  quam  iffa  CM  aUatndd,  in  altit*- 
dint  acctffibili  facilt  invtfii^auda  .  t\ecefie  etiam  tfi ,  ut 
baculi,  ^uantum  fieri  fotefi  ,  exailijjime  ad  Iwi^on- 
tem  ferftndituUrittr  infigantur  ,  &  in  infirumenti» 
fr*>firift*  ratitne  coihcandjs  cura  maxima  adhibea- 
tur  :  imo  altitudo  EC  todtm0todo  invtfiigari  fatefi  , 
quoiffamM  invtnimts. 

PRO- 
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Dc  Lincis  rcftis 

PROBLEMA  »8. 

i26.  Altitudinem  inaccejfam  AB 
fnetiri . 

Resolutio. 

Sine  inftrumentis  prolixa  eft  ope- 
ratio.  Nimirum 
I.  Diftantia  ftationis  eC  quseritur 

per  problema  15  (§ .  2  8  o  ) . 
a.  Reliqua  fiunt,  ut  in  problemate 

prxcedente($.  284). 

A  L  I  TE  R. 


1.  Statione  in  D  elecTra  menfula  col- 
locetur  ut  in  problemate  prseceden- 
te(^.  x84). 

1.  Ducantur  ut  ibidem  rcctae  efScaf. 

3.  Baculi  inGdefixi,  ut  fitinre&a 
/C  ,  quaeratur  diftantia  a  pun&o / 
($.  iz6)& 

4.  Ex  Scala  Geometrica  transferatur 
in/^($.i79). 

5.  Sub  pun&o  /  in  D  defigatur  ba- 
culus  &  menfula  ita  collocetur 
in  G  ,  ut  pun&um  e  ipfi  G  im- 
mineat  &  per  dioptras  regulas  ad 
ef  applicatae  refpicienti  baculus  in 
Doccurrat . 

6.  Vertatur  regula  circa  punclum  e , 


©"  Triangulis,  tvj 

donec  per  dioptras  profpiciensapi- 
cem  A  videat  ,  ducaturque  re- 
<Sta  ea. 

7.  Ex  punclo  a  demittatur  ac  zdfc 
perpendicularis($.zi6):  quae 

8.  Ad  Scalam  Geometricam  (  $.  279) 
applicata  prodit  altitudinem  AC . 

9.  Quodfi  puncla  B,  E,  D  fuerint 
in  eadem  rcdta  ;  addatur  altitu- 
do  puncli /,  ut  habeatur  AB  :  fin 
minus ,  regula  circa  e  vertatur ,  do- 
nec  per  dioptrasdefpiciens  videat 
B,  ducaturque  eb,  atqueperpen- 
diculum^f  continuetur,donec  ipfi 
eh  in  b  occurrat .  Etenim  ab  in  Sca- 
lam  Geometricam  translata  mani- 
feftabitAB. 

Demonstratio. 

In  tvC\mfea  &  F*A  eft  angulus 
afe -=AFC  &  aef  —PicT:  per  conftr. 
Ergo/<? : ea—  Fe:eA(§.  267).  Porro 
AC&ac  perpendiculares  ad  FCfper 
$.  2  2  7  (Jf confir. ) , ideoque  inter  fe pa- 
rallelse  (  §.  256  )  .  Quare  ae:ac-=. 
A<? :  AC  (  §. 2  6  8  ) ,  confcquenter/<f :  ac 
zzzFe.AC  (  §.  194  Aritb.  )  ,  Quod 
crat  unum. 

Quoniam  ab  parallela  ipfi  ABper 
demonftrata  :  erit  ae :  ab  zn  Ac :  AB 
($.268),  confequenter/^ :  abz=. Fe :  A  B 
( per  demonftr.  #$.194  Arith. ) .  Quod 
eratalterum. 

A  l  I  t  E  R. 

1.  Inveftigeturquantitasanguli  AFC 
inD&anguli  AfCinG ,  itemque 
OBineademftationeG^.  152). 

2.  QuacraturdiftantiaF?($.i26). 

j.  Conftruatur  ex  his  datis  juxta 
Scalam  modicam  triangulum  aef 

($.179)- 

4-De- 
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4.  Dcmittatur  ex  vertice  a  in  bafin 
continuatam  pcrpendicularis  ac 
($.216)  indefinite  producenda . 

'5.  Fiat  angulus  ceb  ipfi  CeB  aequalis 
(§.  208  )&producaturcrus^,do- 
nec  perpendiculari  ab  in£occurrat 

Dico  efle  fe ;  *J=Ff :  AB . 

Demonstratio. 
Coincidit  cumpraecedente , 


CAPUT  IV. 

Dt  Circuli  Symptomatis 


Theorema 
'287.  f^lrculi  fe  intus 
tangentes  funt 

eccentrici . 

Demonstr  atio. 
Quoniam  circulus  u- 
nus  alterum  intus  tangit  per  bypotb. 
ille  totus  intra  hujus  peripheriam 
continetur($.47).  Quare  fi  exccn- 
tro  ejus  C  ducatur  in  peripheriam 
majoris  rc&a  CN($.  121);  ca  pcri- 
pheriamminorisin  Mfecabit(£.  50), 
ideoque  radius  minoris  CMerit  pars 
ipfius  CN  (  §.  9  Aritb. ) .  Quodfi  jam 

C  ponaturcentrum  commune  circu- 
lorum;  erit  CL=CM  &  CL=CN 
($-4°),  ideoque  CM=:CN  ($.87 
Arit b. ) ,  quod  cu m  fi  t  a bfurd um  (per 
demonftr.& §.  84  Aritb. ) ;  circuli  idem 

centrumhaberenequeunt.  Suntergo 
eccentrici  ( §.  44  ) .  Qj,  d. 


1  Theorema 

288.  Duocirculi 
fe  tnutuo  fecantes 
funt  eccentrici . 

Demonstratio. 
Quoniam  circu- 
lus  X  alterum  Z 
fccat  per  bypotb. 
pars  illius  intra  hunc  cadit  (iT.  53). 
Ducatur  itaquc  ex  C  centro  circuli  X 
radius  CB,  qui  continuatus  adperi- 
pheriamcirculi  Zipfam  fecabit  in  B 
( $-5°  ),eritquc  CB  pars  ipfius  CE  ($.9 
Aritb.).  Quodfi C  ponatur  cenrrum 
etiam  circuli  Z ;  erit  CB= AC  &  CE 
= AC($  40 ),idcoquc CB=CE($.87 
Aritb. ) .  Quod  cum  fit  abiurdum  (per 
demonfir.  #£.84  Aritb.);  circuli  X 
&  Z  idem  cenrrum  habere  ncqucunt . 
Sunt  ergo ecccntrici  ( $.44 )  .  Qe.  d. 

THEO- 
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1S9.  bteodemvel  in  <equalibus  cir. 
Culis  cbord<e  aquales  AB  &  DE  <equa- 
lcs  arcus  fubtcndunty  &  contra . 

Demonstratio: 
Quoniam  AB=DE  pcr  bypotb. 
atqucBC=CE  &  AC=CD  (  $.40 ) ; 
angulus  ACB=DCE($.204),confe- 
quenter  arcus  AB  &  DE ,  menfurac 
angulorum  ACB  &  DCE($.  57), 
sequales  funt($.  141  ).  Jguod  crat 
primum . 

Arcus  AB  &  DE  aequales  funt  per 
bypotb.  Sunt  vcro  etiam  iidcm  mcnfu- 
rae  angulorum  ACB  &  DCE  (  $.  5  7  ) . 
Anguli  igitur  ifti  aequales  funt^.142). 
Quoniam  porro  BC— CE  &  AC= 
Ct)(^.4o);  erit  quoquc  AB=DE 
(5-I79)-  Qj*°d  erat  attcrum . 

ThEOREMA  5y. 

290.  Si  in  circulis  inaqualtbus  arcus 
AB  &  ab  fucrint  fimilcs  ;  cbord<e  co- 
gnomincs  ad fuos  radios  AC  &  ac  can- 
dcm  rationcm  babent . 

Dbmonstratio. 
Quoniam  arcus  AB  &  ab  fimilcs 
funt  per  bypotb.  iidemque  meniurae 
angulorum  ACB  &  acb  (  §.  5  7  ) ;  erit 
ACB=acb(§.i^i).  Eft  vero  AC :  BC 
zzzac  :bc(§.  40  Geom.  &$.  i\^Aritb. ) . 
Ergo  AB :  AC=:ab :  ac(§.iZ $) .  JXe.d. 
Wolfii  Oper.Matb.  Tom.1. 


Theorema  j«. 
iQi.RadiusCE 
cbordam  BAbifa* 
riam  fecansin  D, 
etiam  arcum  bifa- 
riam  fccatin  E& 
ad  cbordam  AB  _ 
perpcndicidaris  ,& 
contra. 

Demonstratio. 

AD=DB  pcr  bypotb.  AC=CB 
(§.  40  )&  DC=DC.  Ergoe=x  & 
yz=zu(§.  204),  confequenter  CE  ad 
AB  perpendicularis  in  D ( §.  79  ) ,  & 
arcus  AE  atque  EB,  aequalium  an« 
gulorum  u  8ty  menfurac  (§.  5  7),  acqua- 
les  funt  ($.142).  Quoderat  primum . 

Sint  arcus  AE&  EB  acqualesprr- 
bypotb.  cum  iidem  fint  menfurac  an- 
gulorum  u  &  y  (  §.  57);  erit  y—u 
($.142).  Eft  vero  etiam  AC=CB 
(  §.  40)  &  DC=DC.  Ergo  AD= 
DB  &  o—x(§.  179),  confequentcc 
CD  ad  AB  perpendicularis($.  79). 
Quod  erat  fccundum . 

Sit  denique  radius  CE  perpendicu- 
laris  adchordam  ABin  Dperbypotb. 
erito=x  (§.  79  ) .  Eft  vero etiam  AC 
=CB($.  40  ),&hinc  *»=»(§.  184), 
confcqucnter  y=M  ($.246).  Quare 
arcus  AE &  EB ,  acqualium  angulo- 
rum  u  &  y  menfurae  ($.57),  acqua- 
les  funt  ($.141)  &  AD—DB  ($.251) . 
Quod  crat  tertium . 

ThBOREMA  S7' 

292.  Si  reSia  NE  cbordam  ABbl. 
fariam  fecct  &  ad  cam  perpendicula~ 
risfucrit ;  per  centrum  tranfit ,  &  tam 
arcum  AEB,  quam  ANB  bifariam 
fecat . 

R  DEMON. 
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Demonstratio. 

Quoniam  N  D 
perpendicularis  ad 
AB  perbypotb.  crit 
e=x($.  79).  Eft 
vcro  etiam  AD— 
DB  per  bypotb.  & 
ND=ND.  Ergo 
AN=NB(^.i79), 
con/equenter  arcus 
cognomines  sequales  funt  (  §.  289). 
Eodem  modo  oftenditur,  arcus  AE 
&  EB  «quales  elTe .  Quoderat  unum . 

Arcus  AN=NB  &  AE=EB/vr 
dcmonftr.  Ergo  NA+AE=NB+BE 
(  $.  88  ^rir£.  ),  confequenter  NE 
diameter  circuli  (§.  135),  ideoque 
per  centrum  tranlit  (§.  39  )• 
**  r<tf  altcrum . 

Problema  xo. 

293.  Datum  arcum  AB  /0  ^rfr- 
/<v  <equales  dividere . 

RtSOLUTIO  &  Dbmonstratio^ 
Ducatur  ad  punflum  medium  D 
chordse  A  B  perpendicularis  N  E 
($.210),  haccarcum  AB  bifariani 
fecabit  ( § .  2  9 2 ) .  jQ^ ./.  «Sr 

P  R  O  B  L  E  M  A  30. 


294.  Per  data  tria  punSfa  non  in 
direclumjacentia  A,  C&B  circulum 
dffcri&ere. 


Resolutio. 

1.  Ex  A&  C  fiant  interlecliones  in 
D  &  E ,  itemque  aliac  duae  G  &  H 
ex  C  &  B . 

2.  Ducantur  reaac  DE  &  HG 
(§.  121 ). 

Dico  I  eiTe  centnim  circuli  per  A,  G 
&Bdefcribendi($.  131). 

Dbmonstratio. 
Punda  A ,  C  &  B  funt  in  Deriphe- 
ria  alicujus  circuli  per  bypotb.  ideo- 
que  rea«  AC  &  CB  chordae  ( §.  3  8  ) . 
Sed  ED  ad  AC ,  GH  ad  BC  peroen- 
dicularis ,  &  ED  ipfam  AC ,  GH  ve- 
ro  BC  bifariam  fecat  ( §.  210  ) .  Ergo 
utraque  per  centrumtranfit  (  $.29  2  ) . 
Quare  cum  DE  &  GH  tantum  in  I 
fc  mutuo  feccnt  (  §.  2  5  o ) ;  crit  I  cen- 
trumcirculiperpunaadata  A,  C& 
Btranfeuntis.  Qf.d. 

Corollarium  t. 

195.  Aflumtis  in  peripheria  vel  arcn  circnli 
tribnj  punclis,  ceotrum  inveniri  datufque  arcu» 
pcrfici  poteft. 

Corollarium  ». 

106.  Si  tria  puncta  unius  periphcri*  tribos ' 
pun^lis  alterius  congruant ;  peripheriaetotaecon- 
gruuat:  ac  proptcreacirculiaequalesfunt  ( J.i6i). 

Corollarium  j. 

197.  Omne  triangulum  eft  circulo  infcripti- 
bilc  (J.n*). 

Theorema  5»* 


298.  Jn  eodemvel  aquatibus  circu- 
lis  cbord*  aqualet  AB& DEacentro 
C  tquatiter  diftant :  &  contra. 

D£MON- 
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Demonstratio. 

Quoniam  FC  &  CG  funtdirtan. 
tix  chordarum  A B  &  DE  a  ceatro  C 
jwr  bypotb.  erunt  ad  chordas  pcrpen- 
diculares($.i25):  &  hincc&xre- 
cli  (§.  78  ) ,  ideoque  arquales  ($145)- 
Porro  cum  AB=D£  pcr  bypotb.  & 
CFad  AB  perpcndicularis  pcr  demon- 
flrata  ipfam  AB,  CG  vero  perpendi- 
cularis  adDE  per  demonftrata  ipfam 
DEbilecct($.  291);  erit  FA  =  DG 
(§.  177  Aritb.).  Quare  cum  etiam 
fit  AC=CD  ($.4o;;critCF=CG 
(  JJ*.  2  j  5  ) .  Quod  erat  unttm . 

Qiiodfi  diltantiae  FC  &  CG  fue- 
rint  ajquales  perbypotb.  cumfit  orrx 
per  demonftr  &  AC=CD  (  §.  40)  • 
critAF=DG($.2S5).  Sed  AF=r| 
AB  &  DG=4DE  (§.  19O.  Ergo 
A  B = DE  (§.  1 7  7  Arit.)Q^  e.  alterum. 
Theorema 

2,99.  Cborda- 
rum  maxima  eft 
diameter  AB  . 

Demonstratio  . 

Eft  enim  Co 
=BC  &  CN= 

CA(§.4°)-  Sed 
Co  +  CN  >  oN 
(  §.  190) .  Ergo 
BC  +  CA,  hoc 
eft  ,  BA  >  oN 
(  $.  89  Aritb.  ).£Ke.d. 

Theorema 

C 


300.  Si  intra  triangulum  ACB  fu> 


Sjmptomatis .  I }  l 

praejttfdem  baft  AB  conftruatur  trian. 
gulum  ADB  ;  erunt  crura  interioris 
AD  &  DB  fimul  fumta  minora  cruri. 
bus  exterioris  AC  &  CB  fimul  fumtis ; 
angttlus  vero  ad  verticem  interioris  D 
major  angulo  ad  verticem  cxterioris  C . 
Demonstratio. 

Quia  AE<-AC4-CE  (§.  190); 
AE4-EB<  AC+CE  +  EB  (  §.  90 
Aritb.),  hoceft,  AD4-DE+EB< 
AC4-CB($.86.89  ^r/>£.).  SedDS 
-<DE4-EB($.  190).  Ergo  multo 
magis  AD4-DB<$AC4-CB.  guod 
erat  unum. 

Quoniamo>x&:  u>m($.  188); 
erit  04-u  >  x4-m  (  §.  90  Aritb. ) .  guod 
erat  alterum . 

T  H  E  0  R  E  M  A  61. 

301.  Cborda  j\_  p 
arctts  majoris 
AB  major  efty 
cborda  minoris 
AD  minor . 
Demomstratio 

EB4-EO 

BC($.  190;, 
hoc  cft,  quia 
DE4-EC=BC  (  $.  4o  ),  EB4-EC 
>DE4-EC  ($.  89  Aritb.)t  confe- 
quenterEB>DE($.9i  Aritb.J.Eb 
vcro  AE4-DE>DA($.  190).  Er- 
gomultomagis  AE4-EB>DA,  hoc 
cft,  AB>DA  (§.  86.  89  Aritb.J. 
O.  e.  d. 

T  H  E  O  R  E  M  A  <j, 

302.  Secantium(Vid.Fig  §.2\}<f)MAy 
MN  ,  ME  exeodem  punclo  M  ducla- 
mm  maxima  eft  MA ,  qua  per  ccntrum 
tranfit;  reliqua*  funt  tanto  minores  9 
quo  a  centro  remotiores .  Contra  carun- 
dem portiones  extra  circttlum  MDyMa, 
MB  funt  tanto  majorts ,  quo  magis  d 

R  z  ccntro 


f 
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centro  diftant\mU 
nima  eft  MB  fe- 
cantU  M  A  per 
centrum  tranfeunm 
tis. 

Demonstratio  ; 

i.  NC+MC  El 
> MN  (§.190) . 
Sed  NC  =  CA 
(  $.  40) .  Ereo 
CA+CM=NC 
+MC($.88^ri/£.> 
=MA  (§.86  Aritb. ) ,  confequentcr 
M  A  >  MN  (  $.  8 9  ^rir^.) .  Quod  erat 

Ortmi/m 


z.  Mo  +  Eo>ME (^.190).  Scd 
No  >  Eo  ($.301).  Ergo  multoma- 
gis  M0  +  0N,  hoc  cft,  MN($.86 
uiritb.)  i>ME.  Quoderatfecundum. 

3.  C0+0M  >  MC  ($.190).  Scd 
Co  =  CB($.4o)  .  Ergo  oM>MB 
($.  91  Aritb.).  Quod  erat  tertium  . 

4.  CD+DM  >  Co+oM($.$oo) 
ScdCD=Co($.4o).  Ergo  DM> 
oM  ($.  92  Aritb.).Quoderat  quartum. 

THEOREMA  61. 

303.  Siexpun- 
Zlo  E  intra  circu- 
ium  affumto  du- 
xantur  in  peripbe- 
riam  recl<e  EF  , 
EB^EG&c.item 
EA,  EDf  EH  \ 
&c.  maxima  erit 
EF,  qua>  percentrumCtranftt,  relU 
qutEB,  EG  &c.  tanto  majores ,  quo 
maxim*  propiores .  Contra  mintmaeft 
E-A  ,  qua  continuata  per  centrum 
tranfit  :  reUqu*  ED,  EH  &c.  funt 
tanto  majores ,  quo  ab  ea  remotiores , 


Demonstratio- 
t.  EC+BOEB  ($.  190).  Scd 
BC=FC($.4o).  ErgoEC+BC= 
£C+FC($.88^r//*.),  hoceft,EF 
f$.  8  6  Aritb.)>  EB  (  §.  8  9  «4*6.  J . 
Ouoderatprimum . 

1.  EI  +  GI>GE,  &IB+IO 
BC  ( $•  1 90  ) ,  hoc eft ,  ob  BC=GI+ 
IC($.4o),  IB+IC>GI+IC($.89 
Aritb.)  ,  idcoque  IB>GI($.  91 
Aritb.  ).  Quarc  EI  +  IB>EI+GI 
(  §.  90  Arttb.  ),  ideoque  EI+IB  , 
hoc  eft,  BE  ($.  86  Aritb.)  >GE. 
Quod  erat  alterum . 

3.  EC+ED>DC($.  190).  Sed 
CD=EC+EA($.4o).  ErgoEC+ 
ED>EC+EA($.89  Aritb.),  COll- 
fequcnter  ED  >  E A  (  $.  91  Aritb. )  . 
Ouod  erat  tertium . 

4.  EK+KD  >  ED ,  &  KH+KC 
>CH($.  190),  hoceft,  obCH= 
CK+KD($.  40),  KH+KOKC 
+KD(§.89  Aritb.),  ideoque  KH 
>  KD  (§.  9  z  Aritb.) .  Quare  EK+ 
KH  >  EK+KD  (  $.90  Aritb. ) ,  ideo- 
que  EK+KH,  hoceft,  EH($.86 
Aritb. )  >  ED .  guod  erat  quartum . 

Theorema  64. 
304.  RetlalL,  radh 
CL  perpendiculariter  infe- 
ftens ,  tangit  circulum  in 
unicopun&o  L  :  necinter 
tangentem  HL  &  circu. 
lum  alia  recladucipoteft . 

Demonstratio. 
Ducatur  enim  quadibet  alia  CK 
r$.m).  Quoniam  IL  perpendicu- 
laris  ad  CL  per  bypotb.  ideoqueLeft 
re<aUs($.78>);  Keritacutus($.2i8;. 
ErgoCK>CLr$.220),  confequcn- 
tcr  quodlibct  pun&um  KaLdiver- 

funi 
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fum ,  hoc  eft,  tota  linea  LI  fcu  HI  cx- 
tra  circulum  cadit  (  §.  40),  &  ideo 
circulum  tangit  in  unico  punclo  L 

($»  47  )  •  trat  ****** 

Ducatur  deinde ,  fi  fieri  poteft ,  in- 
tertangentem  HL&circulum  rec~ta 
ML.  Demittatur  in  eam  cx  centro 
C  perpendicularis  CD  ( § .  2  1 6  ) ;  erit 
D  reclusfS.  7«  )>  ideoqueCL>CD 
($.220).  Cadit  itaque  D  intra  circu* 
lum  ( §.  40 ) :  quod  cum  hypothefi  re- 
pugnet  (iT. 47;,  inter  tangentem  & 
circulum  pcr  contaclum  tranfiens  rc- 
£ta  alia  duci  nequit .  guod  erat  alte- 
rum. 

COROLLARIUM  i. 

joj.  Angulus  igitur  contattus  tangente  HL 
&  arca  ML  intcrceptus,  eft  quovis  re&ilineo 
sninor:  aogalus  vero  fetnicirculi  intcr  radiutn 
CL  Sc  arcu-n  ML  iucerceptus ,  cft  quovis  rcAUuieo 
major . 


SCHOLION. 

yo6.  faradoxnm  Euclidis  txtrtntt  Mathtnu- 
tiitrum  ingtnU .  jtgitat*  tft  de  t»  ttntrtvtrfia  in- 
ttr  Jacobum  Peletariutn  Ctntmani  in  Galtu  M*- 
thtjm  Vnftffartm  *>  Chriftophoruns  Clavium  Jt- 

fnitam  Bamhtrgtnftm  :  quorum  (a)  hit  angulum  ctn- 
1*3*1  rtltitint»  htttrtgtntum  Arithm.;  *gn«- 

•vit ,  qutmadmodum  linta  tft  fmftrfititi  htttrtgtnt* ; 
ilit  vtr»  t  numtr»  angnltrum  fnfiutit  frt  n*n 
VMsntn  decUravit  .  TtcnlUrtm  dt  angulo  tontailu* 
&ftmkirtuli  TraBatnmA.  I«J<  ttnfcriffit  .Wal- 
lifius,  ami  legitur  Oftrum  Vot.  II.  f.  6oj  &  fttf. 
»bi  eum  Peletario  angulum  contaUui  ontni  "ffgna- 
iiii  mimrtm ,  idto^u*  nnllini  magnitudinit  efit  dt- 
ftndit . 

CoROLLARlUM  ». 

jo7«  Circulum  tn  codero  pun&o  L  nonnifi 
"  retta  HI  tangcre  poteft . 


Theorbma  «j. 
308.O*»/  reclaHly  circulum  tan- 
%ens,  radsoCL  ad  puntlum  conta- 
&us  du/fo  perpendicularis  eft. 

f  a )  la  Schel«4 i«.  Bca.HI.  £117  fc  («t)>  Tpm.s.Oper. 


DEMONS1RATIO. 

Ponamus  ILnon  efle  ipfi  CL  per- 
pendicularem .  Ergo  exC  duci  pote- 
rit  CK  ad  HI  perpcndicularis  ($.2  1 6), 
haecque  utpote  tangens  fer  bypotb. 
exrra  circulum  cadet  ($.  47),  confe- 
quenter  CK  major  CN  (  §.  %+Aritb.\ 
eft  etiam  major  ipia  CL  (  §.  ^oGeom. 
&  §.  89  Aritb.)  .  Eft  veroetiamCK 
<3CL  (§.  220):  quod  cum  ilt  ab- 
furdum,  tangens  IL  radio  CL  ad 
contaclum  perpcndicularis .  jQ.  e. 

GOROLLARIUM  1. 


3o9-  Tangens  IL  efficit  cum  radioCLin 
Ao  contaAus  re^lum  (§.  7*.). 

C  O  ROLLARIUM  »• 
310.  Si  HI  circulum  taogat  Sc  ex  centro  C 
ad  eam  perpendicularis  CL  demittatur  ( f .  n«J» 
punclum  contaclus  L  determinatur . 

Problema  31. 

jn.  Ducere  reSiam  HI  circulum 
in  dato  puncJo  L\tangentem . 

Resolutio  &  Demonstratio* 
1.  Ex  ccntro  circuli  C  ad  pundtum 

contaclusL  ducatur  radius  CL. 
z.  In  L  excitetur  pcrpendicularis  LH 

(^.249  ),  quae  circulum  in  L  tan- 

gct  (5.308).  (^e.f.&d. 

Thborema  ««• 
3  ii.  ArcusFG  A 
&Hlinter  cbor. 
das  parallelas  in- 
tercepti  funt  <?-D/ 
quales . 

Demonstratio. 

Demittatur 
CKcx  centro  t: 
perpendicularis 
ad  FH  (§.  21-6):  crit  cadem  pcrpen- 
dicularis  ad  G I  ($.»30 ) fH  &GI 
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K 


perbypotb.  paral- 

Iclas,  iJcoquedi- 

videt  tamarcum 

F  K  H ,  quam  p 

GKIbifariamin 

K(^Z90.Qua. 

re  KF — GK— 

KH — KI,  hoc  £ 
eft,  FG-HI 
(  §.  9 1  Aritbm.).  Qj.  d. 

Thb  orema 

313.  Angulus  ad 
eentrum  ACD  r/2 
duplus  anguli  ad 
peripberiamABD, 
eidem  arcuiADin- 
ftfientis. 

Demonstratio  l 

I.  DucaturEF  per 

centrumCipfi  BDparallelatf.^sS), 
ent  EB=DF  (5.3  i2),ideoque  o=x 
(5- 14*).  Scd  o=y(^I56).Ergo 
x=y  (  $.8  7  ^*.)  =  \  ACD .  Por- 
r°°=u  ($-*5l).  Ergou  =  y  =  J 
ACD  (5  8  7  Aritb.XOuod  erat  prim. 

II.  In  caiu  altero 
o=zy  &  u=zx 

^  i.  Ergo 
u+o  =  ix+.iy 
(§.88^r//*.),hoc 
eft,  ABD  =  l 
ACD  (^.  94 
^"'£.).  guod 
erat  [ecundum . 

III.  In  cafu  tcrtio  » 
o+u=2y 
caf  i.&co=ziyper 
^/i.Ergou=2x 
(5-9 1  Aritb)t  hoc 

eft,|ACD=ABD 
($94^ri^.).o«0</ 
rr*/  tertium. 


Theorema 

3 14.  Anguli  ad  peru 
pberiam  ABD 
y*r*  r)2  *r«tf 

AD,  cui  infu 

fiit. 

Demonstratio. 

I.  Sit  ABD  angulus  in  majore  ftgmen- 
to:  infiftet  ergo  arcui  minori  AD 
quam  fcmicirculo  ($.  70.  56),  id- 
eoque  ipfi  refpondet  angulus  ad 
centrum  ACD  ( 5.72.1 3  5 ).  Sed  an- 
guli  ACD  menfura  eft  arcus  AD 
(iT.  73).  Ergo  ipfius  ABD  men- 
lura  dimidius  arcus  AD  (5.313. 
142).  Quod  erat  unum . 

II.  Sit  ACB  angu- 
lus  in  femicir- 
culo.  Ducatur 
utcunque  re&a 
CD :  erit  arcus 
dimidius  AD 
menfura  anguli 
ACD,& JDB 
menfura  ipfius 
DCBprr  caf.  1.  ErgoJ  ADB  mcn^ 
fura  anguli  ACB.  Qj.fcxundum . 

III.  Sit  denique 
HIK  angulus 
in  minore  fe- 
gmento.  Du- 
catur  utcun* 
que  recla  IL : 
erit  ut  ante  \ 
HL  menfura 
anguli  H  I  L, 
&  i  LK  menfura  aneuli  LIK  pet 
caf.  1.  Ergo  denuo  \  HLK  men- 
fura  anguli  HIK.  guod  erat  ter- 
tium,  "  co- 
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C  OHOIL  ARIUM  i. 
•51$.  Duo  vel  plo- 
m  aoguli  HLI  & 
HMI  eidem  arcni  HI 
Tel  zqualibus  arcubus 
infiftentcs  «quales 
funt  ( J.  14» ) . 
COROLLARIUM». 

316.  Quare  cum 
porro  fit  o=x  +  o 
(f.*j9  )>erit  anguli  extra  centrum  mcnfura  di. 
roidium  arcuum  HI  &  LM.quibus  ipfe  &  ejus 
vetticalis  K  infiftunc  ($.314). 

COROLl  AIIUM  5. 

317.  Curo  angulus  ( Fli.  Fig.  2.  J.  314. )  in  fe- 
tnicuculo  ACB  femicirculo  infiftat  ptr  hvpthtf- 
nenfura  eius  eft  circuli  quadrans  ( f .  JI4J,  idco- 
qve  tpfe  tt&us  tft  ( J.  141 ). 

COROLL  ARIUM  4« 

318.  Cum  angulus  (  Hd.  ns.  j.  £.314.)  in 
majore  fegmento  DIF,arcut  minori DF  , quam 
eft  femicirculus ,  infiftat  (  4".  70);  menfura  ejus 
cft  femiqnadrante  minor  (  $.  $14),  ideoque  ipfe 
jc&o  minor  (5.t43)»confequenter  acotus  ( §.  66). 

COROLLUIUM  5. 
319.  Non  abfimili  rattone  liquet  (m.rig.\. 
J.J14),  angulum  in  roinore  fegmento  H I K  effe 
«jbtufum. 


COROLLARIUM  6. 

3x0.  Qunniam  o  =  g 
+  y(J'*Jy)oVanguli  o 
menfara  eft  -f  LM ,  an- 
gul  i  y  vero  fNO  <§.  3 !  4)  > 
angolt  extra  pertpheri- 
am  G  menfnra  eft  dif- 
ferentta  inter  dimidium 
arcum  concavnm  LM, 
cui  infiftit ,  &  dimidiura 
convexumNO  imercro- 
ra 


PrObuma 


s*' 


lii.  Normam  exammare^  utrum 
exacla  fit  nec  ne . 

R  ESOLTJTIO. 

r.  Defcribatur  intervailo  arbitrario 

femicirculus  AEF  & 
z.  Ducantur  in  eo  ex  diametri  utro- 

que  extrcmo  A  &Fadpun&um  E 

in  peripheria  arbitrario  aflumtum 

reclasAE&FE. 

5.  Cruribus  anguli  AEF  ita  applice-- 
tur  norma,ut  ejus  vertexfuper  E 
cadat.  Hoc  enim  fi  fieri  poteft; 
erit  norma  exacta . 

Demonstratio. 
Tum  enim  angulus  normac  LEM 
arqualis  eft  angulo  AEF($.  i67),id- 
eoque  reclus  (  §.  3 1 7 ) ,  confequenter 
norma  exacla  (  §.  1 1  z  ) .  f^e.  d. 

THEOREMA  65. 


jii.  Menfura  anguli  mlnorir  feg. 
menti  ATBejl  dimidium  arcus  minorit 
TDB  ;  anguli  vero  majoris  fegmenti 
BT H  dtmidium  arcut  majorit  BGT. 
Demonstratio. 

Ducatur  ex  pun£to  conta£us  T 
diameterTEjerit  ATE  re&us($.so8). 
Cum  ideo  ejus  menfura  fit  arcus  di- 
midius  EBT ($.13 5.143  Xanguli  ve« 
ro  BTE  dimidius  arcus£B($.  314); 

crit 
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crit  anguli  A  T  B  menfura  dimidius 
arcus  BDT .  Ouod  erat  unum . 

Eodem  modo  patet,  cum  dimidius 
fcmicircuius  EGTfit  mcnfura  angu- 
li  ETH  (  §.  135.  i43  ),&  dimioius 
arcus  EB  mcnfura  anguli  BTE 
(  §.  $  14  ),cfTe  dimidium  arcum  BGT 
mcnfuram  anguli  BTH .  Quod  erat 
alterum . 

COROLLARIUM  t. 

313.  Cum  anguli  G  menfura  eciam  fit  dimi- 
dius  arcu*  BDT,  ipfius  D  vero  arcui  dimidius 
BGT  (5- 3 14);  angulus  in  majore  fcgmento  G 
stqualis  eft  anguto  miaoris  fegmenci  ATB,&an- 
gulus  ia  minore  fegmenco  D  asqualis  eft  angu- 
lo  majoris  fegmenci  BTH  ( 5. 1 41 ). 

COROLLARIUM  *. 

314.  Si  chordx  GT  ultra  circulum  continuetur 
in  F ;  erit  anguli  BTF  menfura  femifumma  ar- 
cuum  TB&TG  a  chordis  cognoroinibus  fubten- 
forum.  Nam  ATF  =  GTH  (5.136).  Ergo  eju» 
menfura  dimidius  arcus  TG  (§.  jn).  Eil  vero 
anguli  ATB  menfura  arcus  dimidiusTB  (f.c»i). 
Quare  lemifomm»  eorundem  arcuum  eft  meu- 
fora  inguli  BTF. 

COROLLARIUM  3. 

315.  SiLM&MN  fint  tan- 
gentcs  es  eodcm  puntlo  du. 
dxj  eric  angulorum  MLN 
&  M  N  L  mcnlura  arcus  di- 
midius  LN  ($.}»),  coo- 
fcquentcr  anguli  ipfi  func 
aequales  (  §.  14»  ).  &  ideo 
LM  =  MN  (ff.ijj). 

CoilOLLARIUM  4. 

316.  Quia  angulorum  L, 
M'&  N  mcnfura  eft  fcuikirculas(j.  140. 143), 


angulorom  vero  L  6c  N  jun£lim  famtorum  ar- 
cus  LN  ( f.  3»*)serit  anguli  M  a  daabuscaogciu 
tibus  LM  &  NM  ioterceptt  meofura  diffcrcacia, 
arcut  iotercepti  LN  a  femicirculo. 

PftOBLBMA  jj. 


327.  Jnter  duas  Uneat  AB  &  BB 
mediam  proportiona/em  BD  invenire. 
Resolutio. 

1.  Jungantur  lineae  datac  AB&BE 
in  direcl:um,dividaturquc  A  E  bi> 
fariam  in  C  (§.  210). 

2.  ExC  intervallo  ipfius  AC  defcri- 
batur  femicirculus  ADE  (§.  156). 

3.  Ex  B  erigatur  perpendicularis  BD 

(§.2ll). 

Dico  cfle  AB :  BD  =  BD :  BE  . 
Demonstratio. 

Quoniam  B  D  pcrpendicularis  ad 
AE  per  conjir.  /«&»lunt  anguli  re- 
&i  (  5-78  ).  Sed  o  +  x  eftitidem  re&us 
(§-Zll)>&y  utrique triangulo ABD 
&  A  D  E  communis  .  Ergo  0  =  z 
($.246),  confequenter  y  =  x  (  §.cit.)y 
&  tunc  AB :  BD=BD :  BE  (£  267). 

Corollarium  f. 

jxS.  Cum  fit  AB:BD=BD:BE  ,ex  data  fa- 
gicta  AB  cV  dimidia  thorda  BD  invenitur  diamc- 
tcr  (  6.  loijtriib.).  Sie  e.  g.  A,B=8o'",BD= 
300  "icrit  BE  =  ii»5'">  idcoque  AB  +  BE=AB 
=i»oj'"i«o  fcre  i*'. 

Corollarium  ». 

319.  Ex  dcmonfiraeione  una  liquet»  A  re- 
clangulum  ADE  pcr  lineam  perpcndicularcm 
DBei  angulo  re£lo  D  io  JjypocJicnuiam  AE  de- 

milfam 
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m?(Tam  refolvi  in  doo  triangula  ABD&BDB 
intcr  fe  &  toti  A  D  E  firoilia  ( 5«  »<7 )  • 
COROLLARIUM  3. 

3«.  Cnm  igituretiamfitAB:  AD  =  AD:AE 
(§.</«.)j  &  linec  fueriot  majore*,una  datarum 
ex  A  io  B,  altera  ei  A  io  E  tunslertur ,  ra&is- 
que  reliquis  ut  in  refolutione  problematu,  ene 
AD  roedia  proportiooaiis  quatfita . 

COROLLARI.UM  4. 

3Ji.  Si  ergoABfit  unrta»,erit  BDradix  ipfius 
BE,»ut  AD  ipfiu*  AB  ($•  »47- *™h.). 

Thborema  70. 
331.  Si  dua 
ibordseHM&LI 
fe  mutuo  fecent  in 
K ;  erit  HK:LK  . 
z=.KJ,KM.  H 

DeMONSTRATIO. 

Quoniam  enim 
x=x&*=«($3i5);ideoHK:LK 
=  KI:KM($.z67).  J^e.d. 
Theorbma 
333.  Sifuerint 
duar  fecantes  GL 
&  G  M  ex  eodem 
puaclo  G  dull* ; 
eritCM:GL=. 
GN.GO. 

Demonstratio. 

Angulus  x  eft 
utrique  triangulo 
GNO  &  GLM 
commiinis .  An- 


guli  GNO  menfura  eft  femifumma 
arcuum  NL  &NO($.  314)-  Sedan- 
guli  GML  menfura  eft  femifumma 
corundem  arcuum  (§.  314).  Quare 
GNO  =  GML  ($.  i42),coofequen- 

ter  GM:GL  =  GN;GO($.*67). 
Qj.d. 

Theohbma  7>« 

lU.Siexeodem  ^ 
punclo  A  ducan- 
turdudreclaAD 
&  AB.  quarum 
altera  circulum 
tangit ,  altera  fe- 
cat ;  erit  tangens 
AD  media  pro- 
porthnalis  inter 

totam  fecantem  AB&  ejus portmem 
txtra  circuium  AC. 

Demonstratio. 

Angulus  A  eft  utrique  triangulo 
A  C  D  &  A  B  D  communis .  Anguli 
ADC  &  ABD  acquales  funt(£.jz3). 
Ergo  AC:AD  =  AD:AB(^.267>. 


Wolfi  Oper.Matb.Tom.1. 


S  CAPUT 


i?8 


CAPUT  V. 

De  Figurarum  Defcriptionc  < 


Theorema 


73. 


33$.  Jn  p*. 
tallehgram- 
mis  latera  op* 
fofita  funt  a- 
qualia  }&fi  ina, 
fguris  quadrU 
lateris  Jatera  oppofita  fuerint aquatia, 
erunt  eatdcm  parallelogramma. 

Demonstratio. 


&  OP=NQ(  $.33  s).  Sed  PN: 
Ergo  ANOP  = 


Demonstratio. 
In  Parallelogrammis  ON  =z  PO 

=pn: 

ANQP($.  zo4). 

Quod  erat  unum . 

Qucniam  in  parallelogrammisOP 
ipfi  NQj&  ON  ipfi  PO  parallela 
($.ioz):  anguJi  O  &  N,  N  &Q^, 
i  Q&  P ,  P  &  O  fimulfumti  arquantur 
|  duobus  reclis  ($.  23  3  ) .  fZuoderat fe- 
cundum , 


34. 


(  §.  ioi)   confequemer  du&a  dia- ;  demonftr.  erit  P  =     ( §.  9i">>/*.). 
goDaliPNeritx^o&n^m^^),'  n^oderat  tertium. 
ideoque  O P  =  NQ&ON  =  PQj  ^bcnique  NO  +  PO  >  NP  & PQ. 
{§^$i).Qaoderat  ttnum.  +QN  >  PN  (§.  190).  Ouod  erat 

Quodfi  OP  =  NQ  &  ON  =  PQ^  quaftum. 
fcr  bypotb.  cura  ctiam  fit  NP=NP;  1  Problema 
critx=o&n=m($.ao4),confequen-      „„„  c  j^t/t 

#r**  aherum. 

COROLLARIUM. 

336.  Cnm  in  Quadrato ,  Oblongo,  Rhombo 
&  Rhomboide  latera  oppofita  asqualia  f\at($.gS. 
99.  100.  toi );  erunt  c^iiadratum»  Oblongum  » 
Khombui  &  Rhomboidcs  parallclogramina 
(  i-  335  )• 

Theorema  74. 

337.  Diagonalis  dividit  parallelo- 
gramma  in  duas  partes  aqualesy  angu- 
ii  in  iis  diagonaliter  oppoftti  funt  tenua- 

t  /-  1   .  J  1  1     ,       \   1~SUC[<(   CIKW  Ul«g,V/lI«.|l    i  1         ,  UillV.lV.llV. 

les  anguhvero  ad  tdcm latus  oppofiti  I  c=B( §  204  ) .  Sed  C  reaJs  ert  /rr 
Jffofe/  *#//  ^*/*r ,  &  duo  Utera  (onp  Ergo  B  etiam  recl  us  ($.145), 
fimul fumta  funt  dtagonalt  majora .      c04quenter  o&*,item>&  «icmi- 

•  retfi 


Resolutio. 
1.  In  C  erigatur 
perpendicularis 

AC  (§.  z49) 
=  CD. 

a.  Ex  D  &  A  inrenraJIo  ipfius  CD 

fiat  interfeclio  in  B  (  §.  1 9  7  )  . 
3.  Ducantur  AB&DB. 

Demonstratio. 
AC=CD=AB=BD  per  conflr. 
Du<5ta  ergo  diagonali  AD,patetefic 
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n&i(§.i4i),idcoque 

itidem  re&i.  Quare  figura  cft  qua- 

dratumd.98). 

A  L  I  T  E  R. 

i.  In  C&Derigantur  perpendicula- 
res  C  A  &  D  B  ipfi  CD  «quales 
(§.  149). 

1.  Ducacur  recta  AB . 

Demonstratio. 

Eft  cnim  CA  =  DB  =  CD  fer 
tonfir.  &quoniam  AC  &  BD  perpen- 
dkulares  ad  C  D  per  confir.  anguli  ad 
D  &  C  funt  reai  ( $.78  ) ,  idcoque  B  A 
parallela  ipfi  DC  f$.2i6  ),  confequen- 
ter  anguli  A  &  B  funt  re&i  ($.  233  \ 
&  ob  parallelas  AC&BD  (§.256) 
AB=CD  (§.i38).EftigiturABCD 
quadratum  ($.98).      e.  d. 

PrOBLBMA  3J* 

339.  Datis  dua- 
lusreclis  MI&  1K 
retlangulum  paraU 
lelogrammum  feu 
oblongum  confirue- 
re. 

Resolutio. 

1.  JunganturMI&IKadanguIosre- 
clos  (§.  249 ). 

1.  Ex  M  intervallo  ML  =  IK  defcri- 
batur  arcus,  &  cx  K  intervallo  KL 
=  IM  alius  priorem  interfecans  in 

L($.i97).  • 
3.  Ducantur  recT:aeML&  KL. 

Demonstratio. 
MI  =  LK  &  ML  =  \Kper  confir. 
Eft  ergo  MIKL  parallelogrammum 
(  S-3  3  S  )> confequenter  1= L &  I+M 
ac  I-HK=  duobus  reftis  (§.  337)- 


«39 

Sed  I  eft  re&us  per  conftr.  Ergo  & 
L  (  $.14  S  ),  itemque  M  &  K  refti  iunt. 
Eft  ergo  figura  conftrudte  oblongum 
(§.  100).  Q^e.d. 

Problema  }6, 
340.  Data  recla 
CH  una  cum  angu. 
lo  obliquo  G  rbom- 
bum  conftruere .  f 


u 


Resolutio. 
1.  Ad  reclam  datam  GH  confti- 

tuatur  in  G  angulus  dato  aequalis 

($.208). 
z.  Fiat  G  E  =  G  H  &reliqua  pcr- 

agantur  ut  in  probl.  34(^338.). 

Demonstratio- 
EG  =  EF=FH=HG  per  confi/. 
Eft  crgo  EFHG  paralblogrammum 
( 33 5 ) »  confcquenter  G  =  F  &  G 
4-H  ac  G+E=  duobus  re£is  ($.33  7). 
Sed  G  eft  angulus  obliquus  ex  bypot h. 
Ergo  &  F,  confequenter  etiam  E  &  H 
funtobliqui,  ideoque  figura  conftru- 
c~ta  rhombus  eft  (§.  99).  Qj>d. 
Problema  37- 
341.  Datis  (  Vid.Fig.  §.  335. ) 
duabus  retlis  ON  &  O  P  una  cum 
angulo  intercipiendo  0  rbomboidem 
confiruere . 

Resolutio- 
1.  Jungantur  re&ae  ON  &  OPfub 

angulo  dato  (§.  208  ). 
z.  Rcliqua  peragantur  ut  in  proble- 
mate  35  ($-339  )- 

Demonstr  atio. 
Eadem  cft ,  qux  problematis  prac- 
cedentis. 

S  2  Theo- 
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Tksqrema  7J- 


541.  Siperipberia  circuli  dividatur 
ia  partes  quotcunque  eequales  ,  ducan- 
turque fubtenf*  AB,BCtCD  &c.  jf. 
lura  circulo  infcripta  regularis  eft . 

Demonstratio. 
Cum  enim  arcus  A  B ,  B  C ,  CD 
&c.  fint  aequales  per  bypotb.  ctiam 
chorda;  cognomines  acquales  funt 
( JT.  289  ),  cumque  anguli  A ,  B ,  C, 
&c.  «qualibus  arcubus  BCDE 
CDEA,  DEAB  &c.  infiftant, 
ipfi  quoque  xquales  funt  ($.  515). 
Tigura  igitur  circulo  infcripta  reeu- 
lariseft  ($.106).  j^e.  d. 

PROBLEMA  38. 

34  3.  Invenire  fummam  omniuman- 
gulorum  in  quocunque  polygono  . 

Resolutio. 

j.MukipIicentur  i8o°per  numerum 
•  Jaterum . 

a.  A  produc"to  fubtrahantur  3600; 
refiduum  eft  fumma  quxfita . 


E-  g.  Pcatag 


180 

6 


Demonstratio. 
Quaelibet  figu- 

ra  ex  aflumto  in  g 
ea  punc~h>  F  in  " 
tot  triangula 
AFB,  BFC, 
CFD&creibl- 
vitur,  quot  ha- 
bet  latera  AB, 
BC,CD  &c. 
Si  ergo  1800  per  numerum  laterum 
multipliccs,  prodit  fumma  omniuiri 
angulorum  in  di&is  triangulis  (  $.140). 
Sed  anguli  circa  punc"fcumF,qui  non 
pertinent  ad  angulos  polygoni ,  fem- 
per  efficiunt  360°  ($.  159  ).  Quodfi 
ergoafa&ofupra  invento  fubtrahan- 
tur  3600;  fumma  angulorum  poly- 
goni  relinquitur .  j\  e.  d. 

A  l  1  T  E  R. 


Cu  m  numerus  triangulorum  A  B  C, 

CAD 
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Problbma 
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CAD  &  DAE,  in  quse  refolvitur 
figura  polygoaa  pcr  diagonalcs  AC 
&  AD  ex  punclo  A  dudtas,  a  nu- 
mero  laterum  AB,  BC,CD,  D£, 
EA  conftanter  binario  differat  ;  fi 
1800  multiplicentur  per  numerum 
laterum  binario  mulclatum ,  prodit 
fumma  omnium  angulorum  A ,  B , 
C,D&  E  ($.240).  <* 
E.g.proPcntagonoi8o,  pro  Hexagono  180 

CoROLLARIUM  1. 

344«  Qoodfi  fomma  invcnta  per  nnrnerom 
laterum  dividatun  quotui  cft  angulus  polygo- 
ni  regqlaris  {$.  106). 

ScHOLIO  N. 

34«.  Ei»  tibi  tabuiamfin  ijna  fumma  anguUrum 
tn  figmrit  rtBilintii  anit/uicunqut ,  &  ynantitai 
unini  in  rrgulatilut  a  ttigono  ufyut  ad  dodtcagt- 
num  txhibttnr  (J.  343-.>-  Confiruitur  cotumna  ftcun- 
da  continna  addititnt  180  »  ttrtia  vtn  numcrit  in 
tolumna  fttunda  frr  numtrum  angulerum  fivt  Utt- 
divifit  (§.  J44J.  Vtinmr  tut 


i9- 


tabuU  tum  1» 


Num. 
Lat. 

bum. 
Ang. 

Ang.  Ftg. 
regol. 

Num. 
Lat. 

bum. 
Ang. 

Ang.Fig. 
regul. 

III 

t8o 

60 

VIII 

1080 

«35 

IV 

3*> 

90 

IX 

1*60 

140 

V 

540 

108 

X 

1440 

144 

VI 

710 

i»o 

XI 

1610 

VII 

900 

i>8  % 

XII 

1800 

IJO 

fivurit  rtguUribui  dtfcriltndit i  tum  in  angulorum 
yutntitatt  txaminand*  ,  utrunt  fcilktt  inftrumtn- 
1»  ritt  txptorata  futrit ,  ntc  nt  .  jiberratum  tnim 
tfit  inttltigimus  ,  ubi  ttrum  fumma  miuor  vtl  ma- 
jor  dtf  rtbtnditnr  ta ,  aum  in  tabuU  dtfinitur  ,  t. 
jt.  fi  in  htftagtni  fuftrtt  900. 

COROLLARIUM  *• 

346.  Si  latera  figurx  ( Vtd.  fig.i.  §.  343.  )poIy- 
gonx  cujuscunque  continuentur ,  anguli  externt 
1 ,  x ,  3,4  Scc  cum  angulis  figurx  internis  ef- 
fkiunc  bis  rot  reclos,qnot  fnnt  latera (5  147.). 
Scd  iuterni  foli  etficiuntbis  tot  rcdtos,  quot  funt 
laccra ,  demtis  quatuor  ( J.  343 ) .  Ergo  citerni 
in  omni  cafa  conticmnc  4  rcftos  feu  3600. 


347.  Dato  ( VU  Fig.  §.  342. )poly- 
gono  regulari  cuicunque  ABCDE  cir- 
culum  circumfcribere . 

Resoiutio. 
x.  Duo  cjus  anguli  E  &  D  divi- 
dantur  bifariam  rc&is  EF  &  DF 
( 5.209. )ob  angulos  FED&FDE 
duobus  re&is  minores  concurfu- 
ris  in  F  (  $.262). 
2.  Ex  pun<5to  concurfus  F  defcriba- 
tur  radio  EF  circulus  (  §. 
Demonstratio. 

Quoniam  0  &  u  funt  angulorum 
polygoni  dimidii  per  confir.  erit  o—u 
(§.  106  Geom.  &  §.  94  Aritb.\  con- 
fequenter  EF=FD  ($.155).  Circu- 
lus  ideo  tranfiens  perEtranfit  ctiam 
per  D  (§.  40).  Ducatur  jam  ex  F 
in  A  recta  FA  (§.  121  ).  Quoniam 
o=x  per  conflr.  6cED=AE  (§.  106) 
atqucEF=EF;erit  AF=FD($.i79). 
Ergo  circulus  tranfiens  per  D  &  E 
tranfit  etiam  pcr  A  ($4°)-  Porra 
quia  A  F  =  E  F  per  demonfir.  eric 
m=x  (  §.  184).  Sed  x  dimidius  an- 
gulus  polygoni  per  confir.  Ergo  &  m 
( §.%  7  Aritb. ) ,  coniequenter  etiam  y . 
Quare  fi  ducatur  FB  (§.  121 );  erit 
ut  anteFB=EF,ideoque  radius  cir- 
culi.  Eodem  modo  oftenditur,  FC, 
&  fi  quac  plures  fuerint  re<Sba5  iftius- 
modi,  cfle  radios  circuli,  ideoque 
circulum  tranfire  per  omnes  angulos 
polygoni ,  hoc  eft ,  eidem  circum- 
fcribi  (§.  116.)  g^cJ. 

COROLLARIUM. 

348.  Omnis  ergo  figura  regularis  eft  circnlo 
iofcriptibilis  ($.n<S*T* 

Pro 
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PROILBMA  40. 

349.  Invenire  angulum  in  dato  po- 
\ono  regulari. 

Resolutio  9i  DeMONSTRATIO . 


Concipiatur  polygomim  regulare 
ABCDE  circuloinicriptum($.  348). 
Quoniarrt  arcus  dimidius  BCDE  eft 
irienfura  anguli  quacfiti  A  (§.  514), 
arcus  vero  AB,  qui  ipfius  EAB  di- 
midius,  habetur  circuli  peripheria 
pcr  numerum  lateruradiviia($.i89); 
angulus  polygoni  A  relinquitur ,  fi 
arcum  A  B  a  femicirculo  fubtraxe- 
ris.  g^e.  i.  &  d. 

E.  gr.  v^naratur  angalus  pentagoot .  Divida- 
•ur  360  per  5  ,  quotu»  71  eft  arcus  AB,  qui 
ex  180  fubdu^as  rcltnqurt  108  acgulura  pen- 
Mgooi  quafieum . 

TheOREMA  76. 

350.  Quadrtla. 
teri  circulo  infcri*  r 
pti  GHIK  anguli 
binioppofitiH& K, 
item  G  &  1  confi- 
fiunt  duos  rcflos. 

De  monstr  atio. 
Infiftunt  enim  juncYim  fumti  in- 
tegro  circulo,  e.  gr.  K  arcui  GHI 
&  H  complemento  ejus  ad  circu- 


lum  GKI  (§.  56.),  ideoque  ipforum 
menfura  eft  femicirculus  (§.  314  )  . 
Sunt  ergo  duobus  redtis  «quales 

PrOBLEMA  41. 

351.  Circuloqua. 
dratum  circumfcrU  F.       A  c 
bcrc . 

R  ESOLUTIO. 
1.  Ducanturdia- 

metri  AB 

DE  fe  muti 

in  centro  C  ad. 

angulos  reclos  fecantes  ($.210). 
z.  Ex  A,  E,  B,  D  intcrvallo  ra. 

dii  fiant  interie&iones  in  F,  G,H,  I. 
3.  Ducantur  re&a;  F  G ,  G  H ,  I  H 

&  IF.  Erit  FGHI  quadratum 

circulo  circumfcriptum . 

Dbmonstratio. 

Anguli  ad  A,E,  B,D  funt  re<SH 
($.338),ideoque  FG,  GH,  Hl  & 
IF  circulum  tangunt  (^.jo^^.Sunt 
vero  anguli  G,F,I,H  re&i  (§n%), 
&  FG=GH  =  HI  =  FI  =  iAG 
perconfir.  Ergo  F  G  H I  cft  quadra- 
tum(  J.98  )idque  circulo  circumfcri- 
ptum  ($.117)«      *•  d. 

Problema  4t. 

352.  Super  data  recla  ED  (  Vid. 
F'g-  $-349  )polygouum  regulare  quoaU 
cunque  defcribere . 

ResolUtio. 
i.Qujeratur  anguluspolygoai($.344. 

349)- 

1.  Fiat  in  E  ipfi  xqualis  (§.  i55)& 

EA  =  ED. 
3.  Per  puncta  A ,  E ,  D  defcribatur 

circulus  (§.  294). 

4.  In 
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Dc  Figurarum 

4.  In  e*  applicstur  data  re&a  ED, 

quotics  ficri  poteft . 
Ita  dcfcribctur  figura  quxfita($.342. 

348  )• 

A  t  I  T  E  R. 

1.  In  E  &  D  fiant  anguli  dimidio 
angulo  polygoni  figillatim  «equales 
(  $■  1 S  5  )  >  quorum  crura  EF  oc  DF 
fc  mutuo  fecabunt  in  F  ($.  262) . 

2.  Ex  F  tanquam  centro  radio  E  F 
dcfcribatur  circulus,  qui  crit  cir- 
culus    polygono  circumfcriptus 

(%-  347). 

3.  ReJiqua  abfolvantur  ut  antc. 

Problema  4J. 
353.  Circula  dato  polygonum  regu. 
lare  quodcunque  infcribere . 

R  ESOLUTIO. 

1.  Di vidantur  3  60  (Vid.Figfaw)  per 
numerum  laterum,  ut  innotefcat 
quantitas  anguli  EFD  (§.  59). 

a.Conftruaturis  ad  centrum($.i55). 

3.  Chorda  E  D  ad  peripheriam  toties 
applicctur ,  quoties  neri  poteft . 

Ita  ngura  rcgularis  erit  circulo  in- 
fcripta  fS.34*-  "6).  Qme.f.&  d. 

ScHOlION. 

J54.  f{tfolut!o  froblematis  fra>fentii  &  fratctdtn- 
tii  mectutnica  tiuidtm  tfl  ,  tum  ad  tonflmiliontm  in- 
firmmtnto  tranifortattrio  utamur  (  lj$ ) :  non  u- 
men  idto  conttmntnd* ,  tttm  ^uia  univtrfalis  &  fa- 
titit ,  tum  etuia  conflruliionis  ritt  feratim  indicium 
frabtt.  Ttnurmi ,  Vtcagoni  &  ijuindtcagoni  ton- 
JiruHiontm  tradunt  Eoclides  f  i )  &  PtolemzuS  (  b ),  I 
dt  tius.  in  Analyfl  .  Equidtm  &  htftagoni ,  enntago- 
ni  &•  htndtcagoni  tonflrutiionts  Geomttricm  fefjim 
apud  ^iufJerti,  fraRkoi  infrimit ,  otcurmnt  j  ftd  a 
rigore  demenflrathnum  alhtrrent.  Joan.  Carolus  Re- 
naldinOS  (C)  tmnium  folygonorum  dtfcriltndorum 
tt*ul*JH  eathtiieam  fra-fcribit  ,  fa/Jim  Ceometriit  fra- 
Bicii  inftrtam  :  ftd  tptantttm  fiilat  ,  Cl.  Wagnc- 

rus,  Mathemat.  in  Acadeajia  Hclmftad.  Profef- 

[»)  Elem.4  rr0p.it.  16  tt  Elem.  11.  j>rop.  I». 
[  b]  Alm&t.  lib.  1.  «.  9.  f.  tft.  I.  conf.  Jo«nn«*  Regio- 
montaau*  In  epUome  hujos  Atnur.  lib.  i.  piop.  i. 
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for,  ofltndit  (i),  f>  nttinftritn  in  Jtnalyfl  •fltn- 
demui . 

PROBLEMA  44. 

355.  Polygonum  (Vtd.Fig.%14t),  ) 
regulare  quodcunque  chcuh  circumfcrU 
bere. 

R  ESOLUTIO. 

1.  Infcribatur  figura  regularis  fimi- 
lis  circulo  dato ,  v.gr.  pcntagonum 
ABCDE,  fi  pcntagonum  abcde 
circumfcribendum  f§.  353). 

2.  Chorda  AB  bifariam  fecetur  inH 
per  redtam  F  b  ad  eandem  in  H 
normalem  (%.  210),  qux  arcum 
cognominem  in  b  fecat. 

3.  Pcr  A  &  B  producantur  radii 
FA  &  FB. 

4.  Per  b  ducatur  ipfi  AB  parallela 
radiis  continuatis  in  a  &  b  oc- 
currcns  :  erit  ab  latus  unum  po- 
lygoni  circumfcripti . 

5.  Producantur  radii  FE,FD,FQ 
doncc  fiat  F  e  =iFd  —  Fc—  Fa  & 
pun&a  a9eyd^c,b  connedantur 
redtis  ae ,ed \dc fcb;  crit  abcde 
polygonum  circulo  circumfcri- 
ptum.  Q^  e.  f. 

Demonstratio. 
Qiioniam  ab  parallela  ipfi  ABper 
conftr.  erit  angulus  Fba  —  FH  A 
($.  233.  )•  &d  ob  FH  ad  AB 
perpendicularem  per  conftr.  FHA 
re£r.us  eft  (§-78)  •  Ergo  etiamF-&4 
reclus  (  §•  14  S  )  >  confequenter  ab 
circulum  in  b  tangit  (  §.  78.304). 
Eft  vero  ctiam  angulus  Fab  = 
FAB  (  §.  233  )  ,  ideoque  dimidius 
angulus  polygoni  (  §.  347  )  •  P°r" 
ro  quoniam  A  B  =  A  E  per  conflr. 

&  FA  =  FE  =  FB  r^4°);  crit 

angu- 

[ c  ]  lib  1.  <1*  R«folut.  *  compofir.  Mtthem.  C  xtT. 
Lij  \n  ptculiari  dlrTcrtationc  Heliauadii  1700  babkal 
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angulus  bFa  —  aFe  (§.  204).  Qua- 
re  cum  ctiam  (It  Fa  ^zFepercon- 
firucl.  &  ob  Fab  =  Fba  per  de- 
monfirata  atque  rcclos  ad  b  &  larus  Fb 
utrique  triangulo  Fab  &  Fbb  com- 
mune  ,  Fb  =  Va  (  ff.*$i);eritae=. 
ab  &  =  Fab  (§.  i79;,  confe- 
quenter  4  angulus  polygoni,  e.  gr. 
in  noflro  calu  pentagoni.  Eodem 
modo  oftenditur  •,  angulos  quoque 
r,  dt  c ,  b  efle  angulos  polygoni 
circumfcribendi  ,  &  ed  —  dc  =  cb 
=  ab  .  Quod  vero  etiam  ae  circu- 
lum  in  g  tangat  ,  ita  demonflra- 
tur  .  Demittatur  ex  F  perpendicu- 
laris  ad  ae(§,  216  ):  erit  angulus 
ad  g  rectus  (  §.  78  )  .  Quoniam 
porro  Fab  —  Fag  per  demonfiratay 
&  Fa  =  Fa;  erit  E&  =  Fg  (§.252). 
Quarc  cum  Fb  fit  radius  circuli 
/vr  ro»/?r.  erit  etiam  F^  radius  cir- 
culi  (  $.  40  )  ,  idcoque  4f  circu- 
lum  in  g  tangit  (  §.  304 )  .  Idem 
eodem  modo  oflenditur  de  recYis 
edy  dc}bc.  Polygonum  itaque  abcde 
circulo  eft  circumfcriptum  (§.117). 


DemonstraTio 
Angulus  C  =  6o° 
(§.  57).  Ergo  A+B 
=  i20°(§.245),con- 
fequenter ,  ob  A  C  = 
BC  (§.4o),A=B= 
6o°  (§.  184).  Quare 
A  ACB  aequilaterum 
(£.254),  confequenter  AB  =  AC 
(§  88).  Q.e.d. 

COROI.  IARIUM  r. 

357.  Heiagonumregulare  circuio  infcribitur, 
fi  radius  aJ  peripheriam  fexiet  tpplicecur. 

CoROLLARIUM  *. 

358.  Si  fuper  linea  data  AB  he««gonum  de- 
t  fcribcndum;  triangulum  arquilatcrum  ACB  con- 
'  UruitLr  ($>  '9*):  *ft  enim  vertex  C  centrum 

circuli  hexagonoquzfitocircumfcribendi($.3)6). 

PrOBLEMA  45- 

359.  Datis  omnibus  lateribus  figu- 
ra?  cujuscunque  &  tot  diagonalibus  9 
j  quot  funt  latera,  demtis  tribus ,  fign. 
ram  confiruere. 

C 


TH 


E  O  R  E  M  A  77. 


356.  Latus  bexagoni  AB  aquatur 
tadio  circuli  circumfcripti  AC. 


RES  c- 
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Di  Figurdrum 

Rbsolutio. 

Cum  figura  quaelibet  ABCDE 
pcx  diagonalcs  AC  &  AD  in  tot  tri- 
angula  BAC,CAD,  DAE  rcfolva- 
tur ,  quot  funt  latcra  ,  dcmtis  duo- 
bus  :  non  alia  re  opus  eft ,  quam  ut 
unum  triangulum  fuper  altcro  cxci- 
tetur  (  §.  205.) 

Pjloblbma  4«. 
360.D4//V omnU  E 

bus  lateribus  figu-  A/\ 

r<e  &tot  angulis,  *J  Xj> 

quot  funt  latcra ,  I  \ 

demtis  tribus,  fi-  J  \ 

guram  conftruere.  1  )j> 

Resolutio.  / 

1.  Ducaturre&a 

AB  uni  dato-  C 
rum  laterum  aequalis. 

2.  Ad  A&Bexcitenturangulieidem 
adjaccntes  (§.  155  )&latcra  AE 
&  BC  perdata  dcbite  determincn- 
tur . 

3.  Fiat  porro  in  C  angulus  conve- 
niens  (  §.  15$  )  &  detcrminctur 
latus  DC  &c. 

4.  Tandem  ex  E  &  D  fiat  interfe- 
<Sbio  in  F  intervallo  laterum  EF 
&  FD. 

Du&is  enim  DF  &  EF,  figura  ter- 
minabitur  eritque  acqualis  quacfitac 

(  §.  161.  177  )• 

Eodem  modo  conftrui  poflunt  fi- 
gurac  regularcs  cx  latcre  &  angulo 
dato  (  §.  106  ). 

Co&ollakium. 

361.  Si  omoes  anguli  prcter  uoum  F  den- 
tnr ,  dno  latera  DF  &  FE  ot  dcntur  opus  aon  eft. 

Wolfii  Ofcr.hlatb.  Tom.l 
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S  C  H  O  L  I  O  N  • 

361.  Tire-ntt  ut  ft  cxtrtttmt  in  figurh  irrtgtU- 
riliut  dtftribtndit  ,  linttu  *ro  ttrbirrlf  in  ftdibut 
<u  digitii  1  qtutntitttttt  nngultrttm  in  gradibm  afim- 
mtrt  dtbtnt .  Qu*dji  ctntingtt ,  figuram  n»n  ttrmb. 
narl  ,  id  indicio  trit ,  cnfum  tfit  imfc-ffibiUm ,  idtt- 
qut  wl  in  tatgnUrum ,  vcl  iintttrum  aumtitw 
d*m  trunt  immtutmtU. 

PrOBIEMA  47. 


36*$.  Area  cujusdam  campejlris  re* 
Sitlineaj  abcde  lihere  pcrmeabilis  icb- 
nograpbiam  ferficere  ,  boc  eft,  figu- 
ram  area  campefiri  fimihm  defcrtbere. 

Rbsolutio. 
1.  Inveftigetur  longitudo  fingulorum 
laterum  ah^bcy  cd,  dc ,  <r*,item- 
que  diagonalium  ac  Scad(§.  n  6). 
l.  Conftruatur  figura  ABCDEA 
(  §■  3  5?  )  juxta  fcalam  geometri- 
cam  minorcm  (  §.  279). 

T  Dico 
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Dico  figuram  ABCDE  efle  figur* 
campi  abcde  fimilem . 

Demonstratio. 

Eft  cnim  AB:BC  =  ab:bc,BC  ■ 
CD  =  hc :  cd,  CD :  DE  =  cd:  de  &c. 
Etenim  e.  gr.  ah  6  &  hc  7  pedumin 
campo  exiftentibus ,  etiam  AB  = 
6  &  BC  =  7  in  charta  per  confir. 
Quarc  cum  porro  fit  AC  :  AB  = 
ac:aby  AC:  AD  =  ac:ady  AD:AE 
=  ad.  ae  &c.  per  confir.  erit  0  =  0 ,  x 
znx,y—yy  n  —  n,  m  —  m,  u~u, 
r=  r,  /  =  / ,  t  =  t  (  §.  207  )  ,  confe- 
qucmer  x  +  t«+r  =  x  +  «  +  r  ,.?  +  » 
=<y+»,«+/  =  *  +  /($.88  Aritb.). 
Quamobrem  figura  ABCDE  eft  fi- 
gurac  campi  abcde  fimilis  (  £.  175  ) 


1.  Pofita  menfula  ita  in  uno  figu- 
xx  angulo  ut  pun&um  a  vertici 
ejus  immineat  ,  per  dioptras  re- 
gulac  affixas  collincatio  fiat  in  ba- 
culos  io  fingulis  angulis  B,  C, 
D,  E  defixos,  ducanturquc  linea; 
indefinitae  ab  >  ac ,  ad,ae. 

2.  Inveftigetur  longitudo  reclarum  < 
aB,  *C,*D,*E($.  126  )  & 

j.  Exinde  juxta  fcalam  modicam 
(  §.  279  )  determincntur  ab,acy 
ady  ae. 
4.  Ducantur  bc,  cd,  de. 
Dico  abcde  cffe  fimilem  figuras 
4BCDE . 

Demonstratio. 
Quoniam  in  AA  abc  &  <aBC  an- 
gulus  a  communis  &ab  :ac  —  a&:aC 
per  confir.  erit  angulus  abc  —  *BC 
&  acb  =  rfCB,  nec  non  ab.bc  — 
AB:BC&aC:bc=.  AC:  BCtf.183). 
Similiter  quoniam  in  AA  acd  & 
aCD  angulus  a  communis  &ac:ad 

=  aC: 
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=  aC :  aD ,  atque  in  A  A  dae  &  D*E 
angulus a  itidem  communis Sx.ad-.ae 
=  aD  :  aE  per  confir.  erit  angulus 
acd  —  aCD  &  adc  =  *DC ,  nec  non 
*<::^=4C:CD&  <*/:<fc=*L>:DC, 
itemque  angulus  =  *DE  & 
=  <*ED  ,  nec  non  ad :  de  = 
*D  :  DE  &  4r:^=4E:ED  (  £. 
18$  ).  Quoniam  itaque  *  =  *,£  = 
B,  <*<tf  +  acd  =  *CB  +  *CD ,  hoc  eft, 
*  =  C,  +*<&  =  4DC  +  *DE  , 
hoc  eft , dzzz  D &  denique  e  zzzE  per 
demonfirata ,  figurac  &  4BCDE 
inter  fe  aequiangulae  funt  (JF.  109). 
Porro  cum  fit  **:*<:  =  4C:BC  & 
ac:cd—  <*C:CD  per  demonfir.  erit 
etiam  tV :  =  BC :  CD  (  JT.  1 9  6  Ari- 
tb.)  ,  &  cum  fit  ad:dc=zaD  :DC 
&  <*</:*>  =  <*D:DE  p*v  demonfir.  e- 
ritdcnuo  <&:<&  =  DC :  DE .  Quam- 
obrem  cum  quoque  fit  ab :  fo=<*B:BC 
&  ae  ;  ed  =  aE  :  ED  p*r.  demon- 
firata\  latera  aequales  angulos  compre- 
hendentia  proportionaua  funt.  Sunt 
itaque  figurae  abcde&c  *BCDEfi- 
miles($.  175).  Qj.d. 

Alitbr. 


<  *  » 


x.  Mcnfula  intra  figuram  pofita  eli« 


»47 

gaturpun&um  /,ex  quo  per  dio- 
ptras  regulae  affixas  ut  ante  colli- 
neatio  fiat  in  baculos  in  A,B,C, 
D,E  &  G  defixos,  ducanturque 
re&ae  indefinitas  fatfb}fct  &c. 
z.  Inveftigetur  longitudo  rcciarum 
/A,/B,/C,/D,/E  /G  ($.1x6  ). 

3.  Inde  determinetur  longitudo  re- 
c\arum  fajbjc  &c.  juxta  fcalam 
modicam  (  §.  179  ). 

4.  Tandem  ducamur  ab ,  hc ,  cd 
&c. 

Dico  abcdeg  cttc  figurae  ABCDEG 
fimilem . 

Dbmonstratio. 
Angulus  /utrique  A  /4J  &/AB 
communis ,  eftquc  fa  :fb  =  /A  : /B 
confir.  Ergo  anguli  ad  <*  &  A,i- 
tem  ad  b  &  B  xquales  funt ,  atque 
/4 : «ft  =  /A  :  AB  (  $.  137).  Eodcm 
modo  oftenditur  efle  in       /g*  & 
/G  A  angulos  ad  a  &  A  acquales  , 
atque  /<* :     =/A :  AG,  confequen- 
ter  <*.*:*£  =  AB:AG  (  §.  196  A- 
ritbm.  )  &   angulus  bag  =  BAG 
(  §.  86  -drtofr.  )  .   Quare  cum  ea- 
dem  ratione  dcmonftretur,efle  g  = 
G,*  =  £,<V=:D,<r  =  C,*  =  B,& 
ag  :ge  =  AG  :  GE,*r:*/=GE: 
ED,  «/:  dc  =  ED:DC,dr:f*  = 
DC:CB  &  <:*:Jrf  =  CB:BA  ;  fi- 
gura  ahcdeg  eft  majori  ABCDEG 
fimilis  (  $.  i7S  )•  * 

Aliter. 
x.Collocato(^.  Fig.  t.pag.  praved.) 
inftrumcnto  goniomctrico  in  a  in- 
veftigetur  quantitas  angulorum  *, 
w,r(  §.  152  )  &  longitudo  re- 
6hrum  ab^  ac,ad &  ae  (§.  116). 
1.  Conftruantur  juxta  fcalam  mo- 
T  *  dicam 
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dicam  UL  ABC ,  ACD  &  ADE  Auteii, 

( §.  180). 
Dico  ABCDE  e/Te  fimilcm  figurae 
sbcde , 

Demonstratio. 

Coincidit  cum  fccunda  probleraa- 
tis  prxfentis. 

AlIIB 


1.  CoIIocato  inftromento  goniome- 
trico  in/,inveftigeturquantitas  an- 
gulorum  A  /B,  B/ C,  C/D,  D/E, 
EfG ,  G/A  (  $.  1 5z  )  &  longitu- 
do  reftarum  /A  ,/B ,/C,/D ,/E , 
/G  (  $.  n6  ). 

Conftruanturutante  juxta  fcalatn 
modicam  A A  bfa ,  *g ,      ^  ^ 
Sccfb  (      180  ). 
Dico  abcdeg  cfle  fimilera  figura; 
ABCDEG. 

Demonstratio. 

Coincidic  cum  tcrtia  problema- 
tis  prajfentis. 


Pyxiscumacu 

magnetica,cu- 

jus  margo  in 

36ogradusdi- 

vifa,&  qua;  in 

cardine  meri- 

diei  ac  fepten- 

trionis  dio- 

ptris  inftru- 

cla,itacolloce- 
tur  in  ay  ut  cjus  cenrrum  ipfi  a 
immineat  &  per  dioptras  colLincan- 
ti  baculus  in  b  defixus  occurrat  , 
noteturque  angulus  dcclinationis  a- 
cus  a  linea  meridiana  pyxidis  ipfi 
ab  imminente  verfus  ortum  vel 
occafum . 

1.  Pyxidis  dioptra:  convertantur  fuc- 

ceffi- 
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ceilive  ad  baculos  in  c ,  dScc  de- 
fixos ,  notenturquc  ut  antc  in  fin- 
gulis  cafibus  anguli  dcclinationis . 

3.  Inveftigetur  longitudo  re&arum 
ab,  ac,ad,ac  (  §.  126). 

4.  Ducatur  in  charta  rcCta  LM  & 
aiTumto  in  ca  puncto  A  applice- 
tur  centrum  inftrumenti  transpor- 
tatorii  ,&  fiant  anguli  * ,  x ,  m ,  r  an- 
gulis  declinationum  rcclarum 
acyadyae  aequales  (  §.  i55)>at- 
que  ex  harum  iongitudine  per  ica- 
lam  modicam  dcterminetur  iongi- 
tudo  ipfarum  AB ,  AC ,  AD ,  AE 

(  $•  *79  )♦ 
Dico  figuram  ABCDE  cflc  altcri 

abcde  fimilem. 

Demonstratio." 

In  campo  acus  magnetica  femper 
cidem  lineae  refpondet  in  plano  ho- 
rizontali  imaginario  mundi  ,  quod 
immobile  eft,  etfi  diverfis  in  pyxi- 
dc  fuccefiive  immineat.  Lineam  i- 
ftam  defignet  in  charta  recta  LM 
&  punclum  A  centrum  acus  ,  ex 
quo  defcriptus  eft  circulus.  Quodfx 
jam  linca  meridiana  pyxidis  admo- 
vctur  lateri  AB;  crit  principium  nu- 
merationis  in  g  &  acus  indicabit  in 
/  quantitatem  anguli  /.  In  inftru- 
mento  transportatorio  initium  numc- 
randi  fit  in  /,  &  fi  arcus  fg  declina- 
tioni  in  campo  obfervatae  aequalis 
aflumitur ;  angulus  i  idem  erit ,  qui 
antc,  fituiquc  lineae  AB  rite  deter- 
minatur .  Arcus  enim  fg  perinde  mc- 
titur  dechnationem  ipfius  AB  a  li- 
nea  meridiana,  quam  monftrat  acus, ' 
five  numerandi  principium  in  /,  fi- 
ve  in  g  fiat .  Eodcm  modo  liquet  , 


arcus  fbyfk^fl  determinare  fitum 
redtarum  AC,  AD,  AE  refpe&u  li- 
neae  LM,  confequenter  anguli  x , 
myr  in  figura  ABCDE  eruntxqua- 
les  totidem  cognominibus  in  altera 
abcde .  His  fuppofitis  reliqua  de- 
monftrantur  ut  lupra  in  demonftra- 
tione  fecunda. 

A  l  1  T  B  r. 


Quodfi  pyxis  cum  acu  magnetica 
dioptris  non  fuerit  inftructa  ,  fed 
lignea?  regulae  fg  ita  arfixa  ,  ut 
linea  meridiana  ejuldem  bd  tran- 
fiens  per  centrum  pyxidis  c  fit 
eidem  parallela; 

1.  Regula  fg  ad  latus  figurae  AB 
applicetur ,  quo  fa&o  AB  erit 
ipfi  bd  parallela . 

i.  Notetur  gradus,quem  indicat  a- 
cus  magneticac  ae  circa  centrum 
c  libere  mobilis  cufpis  a :  dico  ef- 
fe  anguium  bca  ipii  BAL  acqua- 
lem  ,  fi-ML  ducatur  acui  ma- 
gneticae  ac  in  I  produ&a?  paral- 
lela . 

3.  Eodem  modo  fi  regula ,  cui  py- 
xis  atfixa  .  applicctur  diagonaii 

AE 
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AE ,  &  recla  ae  dcfignet  fitum  a 
cus ,  bd  autem  ipfi  AE  parallela 
lincam  mcridianam  pyxidis  ;  erit 
angulus  bca  ipfi  EAL  aftualis  . 
Cctcra  igitur  pcraguntur  ut  ante. 

Demonstratio. 

Id  tantummodo  demonftrari  de 
feet  ,  angulum  bca  eflfe  ipfi  BAL, 
&  in  altero  fitu  pyxidis  ipfi  EAL 
sequalem  .  Quoniam  ex  rclblutione 
patet,  bd  efTe  ipfi  BA  parallelam  : 
erit  angulus  IHA  ipfi  ccd  ($.233), 
confequenter  ejus  verticali  bca  x- 
qualis  (  $.  156  Ceom,  &  jf.  87  A- 
ritb.  ).  Similiter  cum  fit  ML  ipfi 
la  parallela  per  confirucl.  erunt  al- 
tcrni IHA &BAL  aequales( §.  1  33), 
confcquenter  BAL=^f4  (  §.  87 
rr<?/  unum \ 

Similiter  fi  pyxis  ad  diagonalem 
AE  applicatur^cum  fit  bdipfi  EA 
parallela  vi  folutionit  ;  erit  NKA 
T^ecd  (§.  233  ).  Quare  cum  porro 
fit  bca—ecd(  §.  156  J;  crit  NKA 
=z  bca  (  §.  87  ^r/V^. )  „  Denique 
quia  acus  magnetica  pyxide-  quo- 
modocunque  promota  ntum  obtinet 
priori,  quem  habuerat,  parallelum, 


eftque  ideoN*  ipfi  la  parallela,ML 
vero  parallela  ipfi  la  per  confirucl. 
erit  etiam  ML  ipfi  N*  parallela 
(  §.  231  ) ,  confcquenter  NKA 
EAL  (  §.  233  ),  ac  ideo  EAL  = 
bca  (  § .  8  7  Aritb. ).  Quod  erat  alterurm. 


1.  Charta  fupcr  menfula  expanfa 
ex  centro  0  defcribatur  circulus. 

2.  In  codem  dcfigatur  ftylus  ,  cui 
infcratur  regula  cum  dioptris . 

3.  Coliineetur  in  fingulos  area;  an- 
gulos  A,B,C&c.  notenturquc  in 
peripheria  circuli  punc~ta  diarae- 
tralitcr  oppofita  a  &  a>b  &  byc 
6cc  &c. 

4.  Inveftigetur  longitudo»  re&arum 
a  A,  «B,  oC  &c.  (  §.  126  ). 

<.  Charta  a  menfula  remota  alceri 


mun- 
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mun  dae  coextendatur  in  tabula  & 
Parallelifoius  ad  aa  applicatus 
arbitrario  intervallo  aperiatur  ,do- 
nec  in  charta  munda  ipfi  paral- 
lela  AA  commode  duci  poflit 

(  S.  258  )> 

6.  Idem  Parallelifmus  apphcetur  ad 
bb  &  eo  ufque  apcriatur,  donec 
re&a  BB  huic  parallela  dudra  al- 
teram  AA  ipfi  aa  parallelam  in 
pun&o  commodo  O  interfecet. 

7.  Applicetur  porro  fucceflive  ad  re- 
clas  cc ,dd yec ,  quas  confufionis 
evirandx  gratia  in  lchemate  non 
omnes  funt  expreflac,&  arjeriatur 
ufque  ad  pun&um  interfe&ionis 
O  iplis  aa  &  bb  parallelarum  , 
ducanturque  per  idem  di&is  c  c, 
ddy  ee  parallclar  CC  &c. 

8.  Tandem  ex  pun&o  interfe&ionis 
O  convenienter  determinetur  lon- 
gitudo  re&arum  ipfis  o A  ,  oB  , 
oC  &c.  refpondentium  juxta  fca- 
lam  modicam  (  JT.  179  )  .  Ita  e- 
nimut  fupra  ichnographiamabfol- 
vere  licebit. 

Dbmonstratio. 
Coincidit  cum  tertia  probl.  praef. 
modo  demonftrctur  ,  fi  plures  lineas 
aa,  bbycc  &c.  fe  interfecent  in  0 & 
his  ducantur  totidem  aliae  parallelac 
AA,  BB,  CC  &c.  fe  itidem  in  O 
interfecantes,  fore  y  —  m,  x  —  n  , 
*X—l  &c.  Quod  facilepatet.  Conti- 
nucrur  enim  BB,  donec  ipfi  <**oc- 
currat  in  / :  continuentur  etiam  CC 
&  cc ,  donec  ipfis  bb  &  AA  occur- 
rant  in  g  &K.  Erit,  ob  parallelas 
aa  &  AA,  m  —  /,  &  ,ob  parallelas 
hb  &  BB,  y  =  f(§.  xj3),  ideo- 
quc  m-=.y  (  §.  87  Aritbm.),  Simili- 


ter  ob  parallelas  b  b  &  BB ,  * = gf  5c. 
ob  parallelas  cc  &  CC,  *=£  (  $. 
2 ), ideoque  n  =  x  ( §.  8  7  Aritbm. ). 
Item  ob  parallelas  44  &  Aa ,  ?  =K, 
&,  ob  paraHclas  cc  &  CC,  /  =  K 
(  §.  %n ),  ideoque  /  =  z  (  $•  87.  A- 
ritbm.).      c.  d. 

ScHOLION  I. 


364.  Uh  ctmmendatur  nuthodui  uttim* ,  ejuod  f- 
xigua  tatjut  unlca  tharta  ingenti  traBui  dimttiendtt 
fitjjiciat .  Si  tnim  camfut  in  flttrtt  refoiutui  ftttrit 
partet  i  liier*  initiatii  in  fingutit  nyta  tjuadam  nu- 
mtrka  notanda  ,  &  ubi  unum  alfhabetum  fuerit  *b- 
folutum t  aliud  literit  ttliit  ufurpandum. 

SCHOLION  *• 

363.  Zi/m  fint  parallelifmo  Jchnographiam  ft- 
tittim*  tanficert  datnr ,  fi  punBa  z  a  ,  ittm  b  ,  C, 
d  &C.  fubtili  ttcu  ferforentur  &•  fer  foramina  fui- 
vit  carbonum  linteo  intlufut  trajkiatur .  "PuuB*  e- 
nim  l  &  Z  dabunt  reBam ,  ttua.  biftriam  divifa  dt- 
terminatur  ctntrum  Ot  reiinua  funfla  b,  C,d&C. 
fitum  angukrum  figura;  refftBu  Imjut  ttntri  dtttr, 
minant . 

SCHOLION  3. 

366.  Acut  tuagnetic*  tx  oftimo  chalybt  tudtni*  , 
ntt  ftratninibut  (  tfuud  vnuttut  gratia  inttrdnm  fitri 
fttet  ab  ignarit  )  ftrtundenda  ,  quoniam  w  magne- 
tica  fer  lineam  rekam  dijfunditur  .  Ejut  longitud» 
6  digitoi  nt  fnpertt ,  ne  ffhajram  magnetit  exxedat  i 
a  duolut  ne  deficiat  .  Vrmfiat  major  mintrt ,  ut  4»- 
guiut  y  quo  in  ufu  4  linta  mtridiana  fyxidii  de- 
ilinaty  txaBiut  innottfcat .  Communittr  utuntur  aeu 
duarunt  vel  sd  Jummum  trium  digiterum.  Vno  m. 
gnetit  foto  cum  aiiqua  mora,  tam  africari  fuffitit  : 
africanda  autem  tfifart  acut ,  tfu*  feftentrionem  re- 
fticert  dtbtt,  folo  aufirati  ,  net  duitu  contrario  dt- 
ftrutndum  ,  «uod  anttricrt  communicatum  futrat .  /» 
hemiffhatrio  feftentrionali ,  ejucd  not  inhabitamui  f 
fan  acut  bereolit  foft  tontailum  magnetit  fonderofior 
tvadit  &  inclinatur :  mta-rt  levior  fitri  dtlet  auftra- 
li  .  Vyxii  tx  tigno ,  tbort  vtl  orichatco ;  ftylut  ,  cui 
cafittllum  aeus  tx  a-rt ,  cufro  vel  argento  intui  iu 
conum  txcavatum  imponitur,  ex  orichalco  vel  argtn- 
to  faratur.  Ut  acm  tanto  exotliui  Ubrttur,  tfuidamt 
fiyli  aficcm  thalybtum  faciunt  . 

Problema  48. 

367.  lcbnograpbiam  (  Vid.  Fig.  feq.) 
area  ABCDE  ex  duahus  fiationihut 
A  &  B  perficere  . 

RESO- 
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R  e  soivtio. 


%  Pofita  menfula  in  A  collineatio 
fiat  in  fingulos  area:  angulos  B , 
C,  D  &.  E,  ducanturque  rec~te 
verius  eos  ex  a. 

2.  Quarratur  diftantia  ftationum  AB 
(  §.  iz6  )  &  in  menfulam  ex  fca- 
la  Geometrica  (§.  *79)ttansfera- 
tur  in  ab. 

'3.  Menfula  ex  A  deferatur  in  B  , 
ita  ut  punc"lum  cognomine  b  in 
ea  defignatum  ipfi  B  refpondeat, 
&  regula  ad  lincam  ba  applicara 
per  dioptras  collineanti  baculus  in 
A  dcfixus  occurrat . 

'4.  Ex  punclo  b  in  fingulos  rurfus  ft- 
gurac  angulos  collineatio  fiat,  & 
verfus  cos  re&a;  ducantur  ,  qux 
priores  in  e ,  d  ,  c  interfecant  . 

5.  Denique  jungantur  puncla  a  &f, 
e&dyd&c,c  &b  re&is  ae  ,  ed, 
dcy  cb. 

Dico  ,  ichnographiam  eiTe  abfolu- 
tam . 

D  EMONSTRATIO. 

Quoniam  i°.  ABC  =  abc& CAB 
'=  cab  perconfir.erlt  AB:BC= ab.bc 
&  AB:AC  r=zab:ac(  §.167  ).  Si- 


militer  a°.  quia  EAB  =  eab&  EBA 
SS  ff*  fW  confir.  erit  AEB  =  aebf 
itemque  EA :  AB  5=  M  :  ab  &  EB : 
AB  =  *  £ :  (  §.  cit.  ) .  Porro  j°.  cum 
fit  DAB  =  <fci  &  DBA  =  dba ;  erit 
etiam  DA:  AB  =  </-» :  &  DB: 
AB  =  db :  4*  (  §.  cit.  ).  40. DBC  = 
dbc  per  conftr.  &  ,  quoniam  DB: 
rX&~db  \ab  per  num.  1 , atque  AB : 
BC  =  4*:fc  **».i,DB:BC  = 
db:bc(  §.  194  CDB 
=  cdb  atque  BCD  =  bcd  &  BC: 
CD  =  h:cd,  nec  non  BD  :CD  = 
bd-.cd{§.i%i).  5°.DB:BC  =  ^- 
pfr  demonftrata  in  num.^Sc  AB:BC 
=  *f*f  bc  per  num.  1.  Ergo  DB : 
AB  =  db:ab(  §.  195  Arithm.).  Eft 
vero  etiam  EB  :  A  B  ~cb  :  ab  per 
num.  1.  Ergo 

DB.EB  =  db.eb($. 
cit.  ).  Quare  cum  etiam  fit  DBE 

—  dbeper  conftrucl.  erit  BDE  = 
bde  &  DEB  =  ^*,  nec  non  DB: 
DE  =  <#:<fr&DE:EB  =  <fc  :'*($• 
1 8 1  ).6°.  BD  :  C  D  =  bd :  cdper  ntm. 

4 ,  &  DB :  DE  —  db:dc  per  num.  5. 
Ergo  CD :  DE  =  cd\ de  (  §.  196  A- 
ritbm.  )  .  70.  EB :  AB  —  eb:ab  fer 
num.  % ,  &  DE :  EB  =df :  eb  per  num. 

5.  Ergo  DE :  AB  =  de  :  ab  (  §.  1 97 
-4r//£.  ).  Qtiare  cum  porro  fit  EA: 
AB  =  ea.abper  num.  %;  erit  DE: 
EA  =  de:ea  (  §.  195  Arithm .  ). 
8°.  Quia  CDB  =  per  num.  4  ,  & 
BDE  =  bdc  per  num.  5 ;  erit  CDE= 
cde  (  §.  U.Aritbm.  ).  90.  Similitcr 
quia  AEB  =  aeb  per  num.  2,  & 
DEB  =  dcb  pcr  num.  5 ;  erit  DE  A  = 
dea  (§.  88  Aritbm.) .  Cum  itaque 
fit  EAB  =eab  &  AEC  =  abc  pcr 
confir.  BCD  =  bcd  per  num.  4 ,  CDE 

—  cde  per  num.  % ,  &  DEA  =  dea 

per 
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fer  num.  9,  atque  praeterea  AB:  BC 
=  ab:bc  per  num.  i  ,  BC  :  CD  = 
bc.cd  pcr  num.if,  CD:DE  =  cd:de 
fer  num.  6  ,  DE  :  EA  =:  dc  :  ca 
fcr  nttm.  7,  tandemque  EA :  AB  = 
ea:ab  per  num.  2;  figurae  ABCDE 
altera  abcde  fimilis  cft  ($.  175). 

A  H  TE  R, 

1.  In  A  inveftigetur  quantitas  an- 
gulorum  EAD,  DAC  &CAB  , 
itemque  ex  B  quantitas  angulo- 
rum  ABE  ,  EBD  &  DBC  (  §. 
152),  qua»raturque  ftationum  di- 
ftantia  AB  ($.  126  ). 

2.  Du&a  in  charta  recla  ab  oer 
icalam  modicam  diftantiac  ftatio- 
num  AB  convenienter  dctermi- 
netur  (  §.  279  ). 

'3.  In  a  conftituantur  angulis  EAD, 
DAC^JAB  arquales  ead  ,  dac , 
;  inW  vcro  ipfis  ABE ,  EBD 
&  DBC  «qualcs  abe,  ebd  &  ^fc 

(  $•  155 

4.  Tandem  pun&a  interfecYionum 
by  c  y  dysSc  a  re&is  conneclan- 
tur. 

Dico  abcde  effe  fimilem  area: 
ABCDE  . 

Demonstratio. 

Coincidit  cum  praecedente, 

Aliter. 

x.  Ope  pyxidis  magneticae  obfcr- 
ventur  ut  in  probl.  praec.  ex  duabus 
ftationibus  A  &  B  declinatio- 
nes  linearum  A  B ,  A  C ,  A  D  , 
AE,  itcmquc  BC,  BD  ,  BE  a 
linea  meridiana  acus. 

2.  Quaeratur  diftantia  ftationum($. 
126  ). 
Wolfii  OperMatb.  Tom.1. 


3.  In  charta  eodem  modo,  quo  in 
probl.  praec.  determinetur  fitus  re- 
ctarum  abyacyad  &c.&pun£fca 
interfectionum  cy  d,e  re&is  con- 
ne&antur . 

Ita  ichnographia  erit  abfoluta. 
Dbmonstratio. 
Coincidit  cum  prascedente ,  mo- 

do  una  notentur ,  qux  in  demon- 

ftratione  penultima  problematis  pras- 

ccdentis  didta  funt . 

PROBIBMA  49. 

368.  Jchnograpbiam  area>  perfice* 
re ,  cujus  tntegram  peripberiam  pera- 
grare  licet. 

Resolutio. 
x.  Menfula  in  A  collocata  collinee- 
tur  in  baculos  in  B&E  defixos, 
ut  angulo  B  A  E  aequalis  bae  m 
eadem  defignari  poflit. 

2.  Longitudo  utriuique  re&a:  AB 
&  AE  explorata  (  §.  126  )  ex 
fcala  minore  transferatur  in  men- 
fulam  cx  a  in  b  &  e  (  §.  279  ). 

3.  Menfula  in  B  translocetur ,  ita 
ut  ipfi  B  punclum  cognomine  in 
eadem  refpondeat,  &  vifus  per 
dioptras  collineantis  baculum  in 
A  attingat.  Quo  facto, 

4.  Idcm  dirigatur  per  eafdem  in  C, 
ut,  ficut  ante,  angulo  ABC  ac- 
oualis  abCy  &  rec~tae  BC  propor- 
tionalis  bc  in  menfula  defignari 
pofiint . 

5.  Quodfi  idem  cum  reliquis  areae 
angtilis  &  lateribus  fiat  j  crit  figu- 
ra  in  mcnfula  delineata  areas  pro- 
pofitas  fimilis. 

Demonstratio. 
Singuli  cnim  anguli   figuras  in 

V  mcn- 
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menfula  delineatac  funt  acquales  fin- 
gulis  angulis  areac,  &  latera  illius  la- 
teribus  hujus  homologis  proportio- 
nalia  funt  per  confir.  Figura  igitur 
delineata  eft  areac  fimilis  (JT.  175 

A  L  I  T  E  R. 

Quacratur  longitudo  omnium  la- 
terum  (  §.  126  )  &  quantitas  tot 
angulorum ,  quot  funt  latera ,  dem- 
tis  tribus  (  §.  152).  His  enim  da- 
tis  ichnographia  per  probl.  46  (  §. 
j6o  ) ,  vi  demonftrationis  pracceden- 
tis  abfolvctur. 

■ 

Auter; 


1.  Notetur  in  fingulis  angulisfieurac 
A,  B,  C,  D,  £  laterum  AB  , 
BC,  CD,  DE,  AE  dcclinatio  a 


linea  meridiana  pyxidis  magneticas 
ut  in  probJ.  47  (  §.  363). 
i>  Quacratur  fimul  longirudo  late- 
rura  (  §.  126  ). 

3.  In  charta  defignetur  Jinea  ah  & 
in  eam  transferatur  ex  fcala  rao- 
dica  longitudo  latcris  AB  (  §. 
*79  )• 

4.  Ad  rectam  applicetur  latuspy- 
xidislineae  ejufdem  meridianac  pa- 
rallelum,  ita  ramen  ut  extremurn 
ipfius  feptentrionale  /cptcntrionem 
refpiciat  &  charta  cum  pyxide 
huc  illucque  moveatur,  donec  a- 
cus  angulum  declinationis  debi- 
tum  monftret . 

5.  Charta  immota  idem  latus  pyxi- 
dis  collocetur  in  a  &  circa  id 
vcrtatur ,  donec  angulum  dcclina- 
tionis  convenientem  lateri  AE  in- 
dicet  acus :  ita  enim  reclam  aedu. 
ccre  &  pcr  fcalam  m*Jicam  ipfi 
A  E  proportionalcm  alterminare 
licet . 

6.  Quodfi  hacc  operatio  cdntinuetur; 
ichnographia  tandem  abfolvetur, 

Demonstratio, 
Non  aliud  hic  demonftrandum 
cft,  quam  angulum  hae  ope  pyxi- 
dis  magneticac  in  charta  fic  deligna- 
tum,  cfle  alreri  BAE  in  campo  ac- 
qualem .  Superius  ufum  pyxidis  ma- 
gneticae  nullis  diopfris  inftru&ac  ex- 
ponentes  dcmonftravimus  ,pyxide  ad 
latus  figurac  AB  in  campo  ita  appli- 
cata  ut  linca  mcridiana  cjufdem  fit 
huic  parallela  ,  angulum  declinatio- 
nis  acus  cfle  ipfi  BAM  acqualem  , 
fi  ML  ita  ducatur  ope  pyxidis ,  ut 
ejufdem  Ihieac  meridianac  parallela  c- 
xiftat  (  §.  363  ).  Eodem  modo  cx 

ibi- 
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ibi  Jem  demonftratis  apparet ,  pyxide 
eadem  legc  ad  latus  figur:c  A  E  ap- 

Slicata  cffc  angulum  £AL  angulo 
cdinationis  acus  in  hoc  fitu  aequa- 
lem .  His  jam  datis  fi  latus  pyxidis 
linex  meridianac  ejufdem  parallclum 
ad  re&am  ab  in  charta  ductam  ap- 
p]icetur,&charta  cum  pyxide  vcr- 
tatur,  donec  acus  in  conveniente  fi- 
tu  angulum  declinationis  eundem  , 
quem  in  campo  ad  latus  B  A  ,mon- 
ftret  ;  erit  pennde  baK  eidcm  angu- 
lo  declinationis  aequalis.  Similiter  fi 
cadem  lege  pyxis  applicetur  ad  pun- 
<5him  ay  donec  acus  angulum  decli- 
nationi  lateris  AE  convenientem  mon- 
ftret  &  juxta  ejus  latus  ducatur  *e\ 
crit  angulus  eal  angulo  declinationis 
acqualis  .  Supponimus  nempe  re- 
<£am  KI  per  a  Ca  legc  efle  du&am, 
ut  linese  meridianac  pyxidis  in  plano 
mundi  imaginario  immobili  refpon- 
deat  centro  in  a  collocato .  Eft  igi- 
tur  i  =  I  &  6  =  VI  pcr  confirucl. 
Sed  i  +  7  +  6  =  i8o°&  I  +  VII 
+  VI  =  i8o°  (  §.  i47),confequen- 
ter  i  +  7  +  6  =  I  +  VII  +  VI 
(  $.  87.  Aritb.  )  .  Quare  7  =  VII 
(  §.  91  Aritb.  ).  £.  d. 

Vel 

1.  In  charta  Jucantur  linex  quot- 
cuncme  parallelx. 
Inftrumentum  transportatorium 
parailelifmo  inftruclum  ad  exti- 
mam  parallelarum  ita  applicetur, 
ut  centrum  fit  in  ay  radius  vero 
jpfi  aK  refpoodeat ,  noteturque 
pun&um  z  ,  indicans  in  periphe- 
ria  inftrumenti  gradum  declinatio- 
uis  acus  a  linca  menuiana  pyxi- 


j.  Ab  a  per  K  ducatur  re6ta,&  ex 
a  in  b  transf erarur  ex  fcala  modi- 
ca  longitudo  re&x  A  B  in  campo 
menfuratse . 

4.  Rcgula  parallelifmi  folitaria  unam 
parallelarum  ftringeme ,  alcera ,  cui 
cohaeret  inftrumentum  tranfporta- 
torium ,  promoveatur,  donec  nujus 
centrum  ipfum  b  attingat  &  ad 
gradum  dcclinationis  in  B  obfer- 
vatje  defignetur  pun&um  >  :  quo 
fa&o,  ut  antc,  rcctam  bc  ducerc 
licct. 

5.  Hac  operatione  continuata  ,  in- 
tegra  areae  ichnographia  tandem 
abfolvetur. 

Dbmonstratio. 

1=1,1=11,  j=rUI,4=IV 
&  5  =  V  pcr  conftr.  &  quoniam  re- 
&a  per  b  ducta  (  qux  diametrum 
inftrumenti  tranfportatorii  refcrt  ) 
ipfi  aK  parallela  pcr  conftrucl.  acus 
vero  magnetica  in  B  eft  parallela  fi- 
tui  in  A;  ent  i=8&  I  =  VIII 
(  §■  133  )>  confequenter  8  =  VIII 
(  §.  8  7  Aritb .  )  .  Simili  modo  o- 
ftenditur  efle  6  =  VI .  Quarc  cum 
flt  x  +  7  +  6  =  I  +  VII  +  Vt 
(  §.  147-  Gevm.  &  §.  87.  Arttb.  )  ; 
erit  7  =  VII  (  $•  91  *ritb-  )•  Por- 
ro  2  =  II  per  conftr.  &  8  =  VIII 
pcr  demonftr.  Ergo  8  +  z  =  VIII 
+  II  (  §.  88  Aritb.)  .  Similiter  12 
=  z&XII  =  II($.  133  )&  $  = 

III  pcr  conflr.  Quarc  cum  fit  n  + 
9  +  i  =  XII  +  IX  +  III($.  147 
Gcom.  &  §.  87  Aritb.  )  ;  ent  9  = 
IX  (  $•  9i  Aritb.)..   Porro  4  = 

IV  pcr  conflr.  &  hinc,cum  fit  10  = 
V  *  3  & 
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l  &  X  =  III  (  §.  211  )  ,  ideo- 
que  ob  i  —  III  per  demonfir.  10  = 
X  (  §.  87  ^r/7£.  ),  4  +  10  =  IV 
+  X  (  §.  88  Aritb.  )  .  Denique  5 
=  V  per  confir.  &  4  4*  11  =  IV 
-f  XI  (  §.  Geom.  &  §.  87  -^r/- 
,  ideoque  ob  4  =  IV  /vr  con- 
firuil.  11  —  XI  (  $.91  Aritb.)  . 
QiKire  5  +  11  =  V  +  XI  (  §.  88 
-<4r/76.  )  .  Singuli  igitur  anguli  fi- 
gurae  abcdc  funt  aequales  fingulis  an- 
gulis  area?  ABCDE  .  Quare  cum 
ctiam  latcra  illius  latcribus  hujus 
homologis  proportionalia  fint  per  con- 


firucl.  figura  abcde  areae  ABCDE 
fimilis  (  §.  17$).  j£.  e.  d. 

PROBLEMA  50. 

369.  Figur*  in  cbarta  dcVtncat* 
fimilem  in  campo  defignarc. 

Resoiutio- 

Quoniam  hoc  problema  eft  in* 
verfum  alterius  ,  quo  ichnographias 
arearum  paramus  ;  non  modo  tot 
ejus  dantur  cafus,  quot  hujus  com- 
memoravimus,  fed  &  ipfius  refolu- 
tio  ex  relolutionibus  problematum 
immediate  praecedentium  intelligi- 
tur.  E.  gr.Si  femicirculo  vel  men- 
fula  &  pertica  utimur  :  anguli  fin- 
guli  figurx  aut  anguli  diagonali- 
bus  intercepti  &c.  in  lolo  defignan- 
tur  per  probl.  7  (  §.  155  )  &  la- 
tera  vel  diagonales  &c.  per  men- 
furam  majorem  decenter  dctcrmi- 
nantur. 


CAPUT  VI. 

De  Figurarum  Dimenfione  ac  Divifionc, 


PrOBLEMA  5»- 

370.  Jnvenire  aream  quadratt, 

R  ESOLUTIO- 

*.  Quaeratur  longitudo  lateris  (  §. 
iz6  ). 

2.  Haec  ducatur  in  feipfam  ; 
Fadum   exprimit   aream  qua- 
drati . 


Sit  e.  gr.  Latus  quadrati  =  345" 

345 


1725 
ij8o 

iojs 


erit  Area  =  119025 

°£MONSTRATlO. 

Aream  quadrati  inveftigans  quae- 

rit, 


Digitized  by  Google 


De  Figuwum  Dimenfione  ac  Divifione.  1.57 


B 


rit,  quot  digiti  qua- 
drati,  hoc  eft  ,  quot 

S[uadratula  digitum 
onga  &  lata  in  eodem 
contineantur($.  118  ). 
Evidens  vero  eft  ,  fi  Jatus  quadrati 
AB  concipiatur  inquotcunquepartes 
acquales,  &  quadratum  ipfum  per  re- 
clas  punCta  divifionum  in  lateribus 
oppofitis  conne&cnres  in  quadrata 
minora  divifum;  tot  efle  quadratu- 
lorum  feries,  quot  partes  habet  la- 
tus  AB,&  in  qualibet  lerie  tot  re- 
perrri  quadratula,  quot  latus  BC 
vel  idem  AB  habet  partes.  Nume- 
rus  ergo  quadratulorum  invenitur  , 
ii  latus  in  icipfum  ducatur .  Q^e.  d. 
C  o  rollarium  1« 

371.  Si  latus  quadrati  fuerit  io>  area  erit 
100.  Cum  igitur  decempeda  fic  10  pedum,  pe$ 
10  digitorum  &c.  (  §.  ij  )  h  pertica  quadrata 
joo  pedcs  quadratos  ;  pes  quadratus  ioo  d)gi- 
tos  quadratos  &c.  contmet  ($.118). 

CoROLLARIUM  *. 
371.  Si  latus  quadrati  fuerit  n,  area  erit 
144-  Quare  fi  pertica  dividatur  in  11  pcdei  } 
pes  m  it  digitos  &c.  pertica  quadrata  conti- 
nebit  144  pedes  quadratos  ;  pcs  quadratus  144 
dighos  quadratos  3cc.  (J.  118  ). 

CoROLLARIUM  3. 
37 j.  Datus  igitur  numerus  in  priori  cafu  fa- 
cile  in  dig:tos ,  pedes  &  perticas  quadratas  re- 
folvitur  *  fi  fciiicet  a  dextra  finiltram  verfus 
duz  notse  digitis,  duse  pedibus  refeceutur:  quz 
enim  finiftram  verfus  refiduae  fiunt,  perticis  ce- 
dunt.  E.  gr.  uooij  digiti  conficiunt  11  per- 
ticas,  90  pcdes  ,  ij  digitos. 

CoROLLARIUM  4. 

374-  Qnadrata  funt  intcr  fe  in  ratioue  dupli- 
cata  laterum  (5.  139  Arith.  )  .  E.  gr.  Qua- 
dratum  lateris  dupli  cft  quadruplum  quadrati 
Jateris  fimpli .  Et  quadrata  «equalia  funt ,  quo- 
rum  Jatera  zqualia  funt . 

PrOBLEMA  j»,  C 
375.  Jnvenire  aream 
«reflanguli  ABDC. 

K-ESOLUTIO. 

i.Inveftigetur  lon- 


gitudo laterum  AB&  AC  ($.  n6> 
z.  Ducatur  AB  in  AC.  Fa&umcrit 
area  redtanguli. 

C.  gr.   SU  AB=34j" 
*»3 

IOJJ 

690 
34? 


erit  Area=4i43j. 

DemonstratiO. 

Eadem  eft  ,  quac  problematis  prae- 
cedentis  . 

CoROLLARIUtVf  t- 

376.  Rectangula  funt  in  rationc  compofita 
fuorum  laterum  AB  Sc  AC  (  §.  139.  Arith.  ), 

COROLLARIUM  z. 

377.  Si  ergo  fuerint  tres  line*  continoe  pre^ 
pottionales  ,  quadratum  medits  retfangulo  ex- 
tremarum  sequale  eft  (  §.  »98  Arhh.  ). 

COROLLARIUM  3. 

378.  Si  quatnor  fuerint  linex  reclae  propor- 
tionales  j  redtangulum  lub  cxtremis  xquatur  rf-. 
&angulo  fub  mcdiis  (  J.  »97  Arith.). 


COROLLARIUM.4- 

379.  Qp.are  fi  exeo- 
dem  punfto  A  ducan- 
tur  duz  re£se  ,  qua- 
r  um  altcra  AD  circu- 
lum  tangit ,  alter a  AB 
fecat;  erTc  quadratum 
tangeniis  AD  reclan- 
gulo  fub  fccante  AB 
&  eins  portione  extra 
circulum  AC  stqualc 
(  §.  3i4  &  J77). 

COROLLARIUM  *• 

380.  Si  dux  vel  p!u- 
res  fecantes  G  L  Sc 
GM  ex  eodem  pun&o 
G  ducantur  i  erunt  re- 
clangula  fub  totis  & 
carum  portionibus  ex- 
tra  circulum  arqualja 
(  J-  33}  &  37*  )• 


CO- 


r 
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C  ORO  LLARIUM  «. 

38 1.  Si  duz  chcr- 
dx  HM  &  LI  fe  mu- 
tuo  fccent  in  K  j  c- 
ruot  reclaagula  fub 
fegmentis  tnterfe  z- 
qualia  (f.3}».378J. 

CoROLLARlUM  7. 

18».  Cum  orgy»  , 
qua  lignorum  (trues 
mctimur  ,  vel  quadrati,  vel  reclanguli  figuram 
haheat ;  eius  area  ftr  fnll.  fr*c.  vd  fr*f'  in- 
ventri  poicft.  Pcr  hanc  itaque  fi  fattum  ei  lon- 
gitudine  in  Latitudinem  ilruis  dividatur  ;  quo- 
tus  indicat  ,  qoot  ipfa  orgjas  contincat  (  §.69 
Arith.  ). 

Theorema 

lll.Duopa. 
rallelogram- 
ma  ABDC 
&  ECDFfu- 
per  eadem  ba- 
fiCD&inter  C 
fafdem  parallelas  AF  &  CD  confli- 
tutayfunt  inter  fe  <efualia. 

Demonstratio. 
Quoniam  AB&CD,itemqueEF 
&  CD  funt  latera  oppofita  paralle- 
Jogrammi  per  hypoth.  erit  AB=CD 
&  EF=CD  (§  335),  confecuenter 
AB=EF  ( §.  87  Aritb. ) ,  &  hinc  por- 
ro  A  E= BF  ( §.  8  8  Aritb. ).  Quoniam 
porroAC=BD&CE=DF(^.S3s); 
crit  A  AC£=ABDF($.  204),  ideo- 
que  ABGC=FEGD  (£.91  Aritb.)y 
confequenter  ABDC  =  EFDC  (  §. 
88  Aritb.).  Q^e.d. 

CoROLLARItlM  1. 
384.  Qnoniam  AF  Sc  CD  font  parallelz  ftr 
l\f>th.  e-unt  pcrpendicula  inter  eas  interccpta 
rantil  ( §.  ii6  ):quzcum  ftnt  altitndioes  pa- 
rallclograrrmorum  (  §.  117; ;  parallclogramma 
inter  eafdem  parallelas  conft:tuta  eiufdem  al- 
ftudinis  funt.  Patet  tdeo  parallclograntma  fu- 
per  eadcm  bafi  &  cjufdcm  akitudinis  zqualia 
efle  (  5.  jlj  ). 


COROLLARIUM 


385.  Ergo  8t  triangula  foper  eadem  bafi  ,  8c 
cjuidcm  altitudijiis  zqualia  fuot  .  Na«n  1  ^ 
ACDB  =  iZ=DECDF  (  $.  i»4  ),  fed  A  ACD 

=j-  1  1  ACDB  Sc  A  FCD  =±1  lECDF 

(5.  337  )•  ttfgo  A  ACD  =  A FCD {§.9*<irith.). 

Corollarium  j- 

386.  Quodconque  igitur  triangulum  DCF  eft 
dimicium  parallclogrammi  ACDB  luper  cadem 
vel  zquali  baii  CD  &  ejuidcni  ak:tudinis»  fea 
intra  eafdem  paralielas  .    Nam  A  DCF=  A 

ACD  (  §.  385  ) .  Sed  A  ACD  =£  |  1  ACDB 

(  $•  3}7  )  •  Ergo  A  DCF  =  i|Z^j  ACDB 
(  §.  87  jirith.  )  . 

Problema  Jj. 
387.  Jnvenire  aream   rbombi  & 
rbomboidis  feu  parallelogrammi  obii- 
quanguli . 

Resolutio- 


1.  In  CD  probafiaiTumtamdemitta- 
tur  pcrpendicularis  AE  ( $.216), 
qua;  erit  altitudo  parallelogrammi 
(§.  227). 

2.  Multiplicetur  bafis  per  altitudi- 
ncm.  Faclum  erit  area  quaHita. 


t.  gr. 


Sit  CD=4°3'6' 
AE=i  3  4 


1814 

1  i6i 

9  »  * 


Errt  Area  =io067  «4" 

Demonstratio. 
Parallelogrammum  obliquangulum 
aequatur  reclangulo  fuper  eadembali 
CD  &  ejuldem  altitudinis  AE  (  §. 
384).  Scd  area  rectanguli  sequatur1 
facto  ex  bafi  in  altitudinem  (§.  375 

&229). 


i 
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&  119).  ErS°  cidcm  *<lualis  cf*  f 
rea  parallelogramroi  obliquanguh  (§ . 

COROLLARIUM  1. 


388.  Parallelogramma  font  in  ratiooe  com- 
pofitaj  altitodinum  &  bafiom (  f:  ?S»  » 
ideoque  8c  triaogula  eoruro  dimidia  (5.3««;  JO 
c&dcm  exiftunt(J.  tSutrhb.). 

Corollarium  1. 

«89  Ereo  fi  ahitodines  funt  *qualei,bafium; 
fi  bafei  funt  «quales  ,  »Ititudinum  ratienemha- 

beot  (  $•  »8l  -^riib.  ). 

COROLLARIUM.  J. 

««0.  Parallelogramma  «qoalia  bafes  &  alti- 
tudm«  reciprocarit  (  J.  199  -/«"'M. 

T  H  E  O  R  E  M  A  79- 

391.  Triangulum  efl  aquah  paral 
lelogrammo  fuper  eadem  bafi  ,  fed  du 
midia  altituditsis ,  towf/tf  paraUeh- 
grammo  fuper  dimidia  bafi  &  ejufdem 
altitudims . 


T 

i    b  is 

Demonstratio. 

Sit  AEFBparalle- 
logrammum  re&an- 
gulum  ,  cum  obli- 
quangulocuicunque 
fuper  cadem  bafi 
AB&intra  eafdem 
bafi  parallelas  AB 
&  EF  exiftenti  arquale  fit  ($.  383)  , 
ideoque  eidcm,falva  quantitatc,fub- 
ftitui  poffitf*  §.  15  Aritb).  Jam 

I.  Si  triangulum  ADC  fuerit  re- 
£tangulum;  afiumta  AD  pro  bafi  , 
crit  CD  altitudo  :  fumta  vero  DC 
pro  bafi,  erit  AD  altitudo($.  228  ). 
Jam  cum  altitudo  parallelogrammi 
reclanguli  £ A  (  §.  119  )  fit  altitudini 
dimidia;  trianguli  CG  scqualis  per  by-  1?  1  ; 
potb.  &  angulus  ad  D  fit  rc&us  (  $.1  386). 


91 ),  idcoque.  ob  EF  &  AB  paralle- 
Ias  (§.  loi  )  is  ad  G  fimiliter  re&us 
(  $-  i-ll  )>  *c  praetcrea  angulus  ad 
E  itidem  re£tus  (§.  100  ),  &  hinc 
G  =£(§.  i4s)>fint  vero  etiam  ver- 
ticales  ad  H  ajquales  (  §.  156  );erit 
ACGH=AEHA  (  §.  2S*)  ,  confe- 
quenter  EGDA=AACD  (§.  88  A* 
ritb.  ).  Q^e.d. 

II.  Si  triangulum  ACB  fucrit  ob- 
liquangulum,  per  pcrpendiculum  CD 
in  duo  reaangula  ADC&CDBre- 
folvetur  (§.  78.  91).  Ergo  fi  fiatFB 
=DG  dimidisealtitudini;erit  DGFB 
=  A  DCB  &  AEGD=AACD 
per  caj.  1.  Ergo  AEFB  =  A  ACB 
(  § .  8  8  Aritb. ).  Quod  crat  unum . 

Si  DK=KB= 
IDB  &GD= 
AG  =iAD;e- 
ritGK=|AB, 
ideoque  dimi. 
dia  bafis.  Jam  A. 

CFKD  =  ADCB  &  GECD  =  A 
ACD  per  caf.  1.  Quare  EGKF=A 
ACB  (§.  88  Aritb.  ).  Quod  erat  ah 
terum. 

Problema  $4. 
391.  Invcnire  artam  Trianguli . 

Resolutio  &  Demonstratio. 

1.  Multiplicetur  bafis 
AB  peraltitudinem 
CD:  erit  produ&um 
area  reclanguli  ejuf- 
dem  bafeos  &  alti- 
tudinis  ($.375  ). 

2.  Prodti(Stum  dividatur  bifariam  . 
Ita  prodic  area  trianguli  ABC($. 


ALI- 


l6Q     Elemcnta  GcomctrU  Pars  l  Cap>  VU 


A  LITBR 

Bafis  dimidia  \  AB 
multiplicetur  per  altitu- 
dinem  CD  ,  vel  bafis 
ABper  altitudinem  di- 
midiam| CD . Fadhim  /tfc  B 
erit  area  trianguli  ($.3  91.387). 

E.  gr.  AB=304V'  AB=iV*" 
cfc=>  i  4        fCD=i  1  7 


1  368 
10  *  o 
684 


*  J  94 
34» 
34» 


aJ        »<>•»•  AAC84ooi4 
AACB  40014 

•J- Ar»=i°7V 
CD=x  ?  4 
«  84 

?4*  

A ACB  40014 

COROLLARIUM  i. 

39).  Triangula  srqualia  bafes&  altitudtnes  di- 
midias  f  $.  199  ArUh.  )  ,  confequcnter  etiam 
bafes  &  altitudinei  integra»  recir-rocant  {$.  178 

Mthh.  ). 

CoR  OLLARIUM  t. 

394-  Si  area  trfanguli  pcr  bafin  diuidiarn  di- 
viditur ,  quotus  ett  altitudo  (  $.  »10  Arhh.)  . 

PrOBIHMA    jy.  « 

'395.  htvenire  latus  quadrati  pa- 
rallelogrammo ,  vel  triangulo  dato  <e- 
qualis . 

Resolutio. 
Quarratur  inter  bafin  &  altitudinem 
parallelogrammi ,  vel  inter  dimi- 
diam  bafin  &  akitudinem  ,autin- 
tegram  bafin  &  dimidiam  altitu- 
dincm  trianguli  media  proportio- 
nalis/>rr<$.  327,  aut  in  numeris  pe; 
.0".  301  Aritb.  Ita  prodit  latusqua- 
drati  quzfitum . 


Demonstratio. 
Fa&um  enim  ex  bafi  in  altitudi- 
nem  exprimit  aream  parallelogram- 
mi  (  §>  375-  387),  &  factum  exdi- 
midia  bafi  in  altitudinem,  vel  exdi- 
midia  altitudine  in  bafin  aream  tri- 
anguli  (§.  392).  Cum  ideo  quadra- 
tum  lineac  vel  numeri  reperti  fit  in 
utroque  cafu  fa&o  ifti  aequale  (  §• 
298.  Aritb.);  erit  quadratum  iftud 
in  priori  cafu  paralielogrammo ,  in 
pofteriori  triangulo  acquale.  f^e.d. 

Theorema  80. 


C  E     "'*>        %  / 

39S.  In  parallelogrammis  &  trutn* 
gul/s  fimilibus  altitudines  funt  lateru 
bus  bomohgis  proportionales  ,  &  ab  iif 
bafes  lateribus  proportionaliter  fecan. 
tur  , 

Demonstratio-' 

Cum  altitudines  AE  &  ae  fint  ad 
bafes  CD  &  cd  perpendiculares  (  §. 
217);  erunt  E  oc  e  anguli  re&i  (  §. 
78  ),ideoaue  aequales  (  §.  145  ).  Et 
quia  parallelogrammum  ABDC  ipfi 
abdc  9  triangulum  CAD  ipfi  cad  fi- 
mile  fcr  bypotb.  erit  C=c  f§.  175). 
Quare  AC:AE=ac:ae  ($.267).Eft 
vero  etiam  AC:CD=ac.cd  (§.17$ ). 
Ergo  AE.CD=ae.cd(  §.196  Aritb.). 
Quod  erat  unum. 

Quoniam  E~e  &  C=r  per  de- 
monfr.  erit  AC\CE=ac\ce  (§.  267). 
Eft  vero  etiam  ACCD =*<•**'  (  §. 

i75). 
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175)-  Er$o  CB.CDr^ccxd  (  §.  1 9  6  .    AC  in  triangula , 
Aritb. ),  ideoque  ED:CE— f/fo*  (§.  I  %.  Inveniantur  areas  fingulorum  tri- 

angulorum  (§.  joz  )  5c 


  -  /  ,  -  ^   —    X 

193  Aritb.).  guod  trat  altcrum. 

ScHOlION. 

Ifj.  V*ttr  tjmaut  *  •wW  .  Quonltm  entm 
ABDC  c/»  abdc  ejr-  A  ACD<*>  A  tcd  per  hypoth. 
ftrftndicuU  AE  ae,  f*rittreut  fifmeut*  tafium 
CE  &  ce,  itidtmqut  ED  ed  wrfrw  modo  dtttr- 
minxntur  (§.  119.  %l6)  ,  idtoqut  fimili*  funt  (  $. 
lao)  .  Cmm  idt*  t*  t*dtm  fint ,  ftr  qnm  a  ft  invi- 
ttm  difitrni  dtbtltnt  (  %.  14  Aricb.  )>  /i»f«  Mirm 
r«ff«  utfott  fimittt  (%.  ij )  non  *littr  uifi  rationt 
iifttmi  foffint  ( %.  1}»  Arith.Ji  ttm  ftrftndicul*  , 
qutm  ftgmntt*  bafium  ad  Uttr*  homologa  feurarum 
€<ndm  rathntm  hntxre  itbtnt  (  %.  149  Anth.)  . 
itm  mtdo  £tntralittr  f*itt  ,  rtfltu  qtffcunqut  inf% 
gurh  fimililm  fitm  modo  dtttrmin*t*s  tnm  inttr 
Jt,  tum  *d  Uter*  htmottg*  t*ndrm  r**hntm  htitrt, 

COROLLARIUM  1. 

398.  Quoniam  paralklograrama  &  triaaguh 
funt  in  ratione  compofita  aUitadinom&bafiurn 
(  ff-  388  ),  fimilia  vero  habent  bafes  altitudini- 
bu»  proportionales  (  % .  396);  igitur  parallelo- 
gramma  &  triaagola  fimilia  habent  rationem 
dupUcatam  homologorum  laternm  (  $.  159  jt- 
riih.  ).  Et  eodcm  roodo  patet  ,quod  ctiam  iiot 
in  ratione  duplicata  altkudinum  ac  fcgmento- 
ruca  bafeo»  ,  imo  lioearum  eodem  modo  ut 
libet  determinatarum  (  % .  397  ). 

COROLLARIUM  »• 
399*  Sont  ergo  ot  qaadrata  Iaterum  ,  altita- 
dinum  ,  &  fegmentorum  bafium  homologorum, 
oec  non  lincarum  eodem  modo  uc  libet  deter- 
minatarom  f  J.  J74). 

Problema  «. 
400.  lavcnirt  arcam  polygoni  irrt- 
gularis  ac  trapczu. 

Rbsolutio. 


 M 

c     a  « 

1.  Refolvatur  per  diagonales  AD  & 
Wolfii  Opcr.Matb.Tom.L 


.  Addantur .  Erit  fumma  atea  qux« 
fita($.  86  Aritb.  ). 

E.  gr.  £AD=43*    £AD=  43'  fAC=4*' 
EF=3J      GC  =  45  BH=3* 


aij  AABCu^o 

ia9 

•7* 

AAED  ijoj 


ADAC  193S 
AAED  tjoj 
AABC  tito 


Area  poljrgoof  irregularit  470oo' 

Quodfi  \  AD  multiplicetur  per 
fummam  altitudinum  EF+GC,vel 
integra  AD  per  J  (  EF4-GC  );  pro- 
dibic  area  trapezii  AEDC. 


E.gr.  EF  =  3f 
GC=45 

F.F-HiC  =80 


4;AD=4  f 
EF  +  GC=  80 

"aEDC=3  440 


■J(EF4-GO=40 
AD=8  6 

AEDC=3  440 

Similiter  fxin  tra-  G 
pezio  fuerit  ABipfi 
CD  parallela  ;erunt 
triangulorum  alti- 
tudioes  BF  &  GC  c  F  D 

sequalcs  (  S-  117)  ,  confequen- 
ter  trapezii  area  prodit  ,  du&a  lemi- 
fumma  bafium  parallelarum  AB  Cc 
CD  in  altitudinem  ejus  ttF($.  391)** 

E.gr^5itAB=*4«",CD=378"l  BF=i95" 
erit  ABr|-CD=6t4 

\( AB-f  CDJ=3I» 
BF=l9f 


1560 
ft«0t 

Area  Trapetii  o°oS'4o" 

Thborema  8i> 
401.  Figura  rcgularit  ABCDEcx  ctn* 
X  tro 
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peripberia  totius  polygoni  AB  -f-  BC  4- 
CD  &c.  altitudo  perpendtculum  FG 
ex  centro  F  in  latus  unum  AEdemij. 
fum .  Jdem  valet  de  area  circumfcru 
pti  abcdc ,  nifi  quod  altitudo  fit  ra« 
dius  Fg. 

D  E  M  O  N  S  T  R  A  T  I  O. 

Quoniam  AB— BC— CD— DE 
=AE  (  $.106  )  ,&  AF—FB—FC 
=FD=FEf§ .40);  trianguIaAFB, 
BFC,  CFD,  DFE,  EFA  arqualia 
&  fimilia  funt  (§.  204).  guod  erat 
unum. 


iro  circuli  circumfcripti  F  in  triangula 
aqualia  atquefimilia  refolvitur&area 
fjus  a-quatur  triangulo  ,  cujus  bafis 


Y  * 


Conftituantur  triangula  AFB  , 
BFC,  CFD  &c.  in  quse  refolutum 
eft  polygonum  ABCDE,fuper  ea- 
dem  re&a  AA(£.  199).  Erigatur  in 
A  perpendicularis  A/(  §.  149)  ipfi 
altirudinitriangulorum  arqualis .  Erit 
AA/B  =  A  AFB  ,  AB/C  =  ABFC, 
AC/D  =  A  CFD  &c.  (§.  385  ), 
conlequenrer  A  A/A  arquale  AAAFB, 
BFC,  CFD  &c.  (  §.  88  Aritb.  ),  eft 
etiam  xqualearea;  polygoni  regularis 
(^.8  6. 8  7  Aritb.^.Quod  erat  fecundum. 

Cum  recla  Fg  (  Vid.  Fig.  2  )ex  cen- 
troFad  conracrum  ^du&a  fit  radius 
&  ad  latus  ae  perpendicularis  ( §.308); 
erir  eaakirudo  trianguli^Fr  ($.217). 
Reliqua  patent  ut  ante.  Qttod  erat 
tertium . 

PROBLEMA  56. 
401.  lnvenire  aream  folygoni  re- 
gularis  (  Vid.Fig.  z.pag.pra-J. ) . 

».«»1 . 


i>  £ 

Resolutio  Sc  Demonstratio  . 

1.  Latus  polygoni  AB  multiplicetur 
per  dimidium  laterum  numerum, 
e.  gr.  Jatus  hexagoni  per  3. 

2.  Faclum  porro  ducatur  in  perpen- 
diculum  FH  ex  centro  circuli 
circumfcripti  in  latus  AB  dcmif- 
fum . 

Ita  prodit  area  quasfita($.  39l-401)- 

E.  gr.    AB  =  jc 
dimidius  Numcr.  later. 


4 


10S 
*  7 


Semiperimeter  =  i  5  f 
Perpendiculum  FH==i 9 


UM 
»70 


405, 


Area  rentagoni 
THBpREM  A  81. 
Quadrilatcra  (Vid.Fig.  feq.) 


&  Fclygona  fimilia  ABCDE  &  abcdc 

per 
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per  diagonales  AC ,  AD  &  ac,  ad  in 
fimilia  triangula  ABC  &  abc  ,  ACD 
&  acd ,  ADE  &  adc  dividuntur ,  6" 
w/*r      cSr  /o/Af  proportionalia . 
Dbmonstratio- 
Quoniam  ABCDE    abcde  per  by- 
potb.  erit  0=0  &  AB:BC=*£ir  (£. 
175  ).  Ergo  A  tW  t*  AB  AC ,  >  => 
atquc  fc**=BC:CA  ($.  183).  Eft 
vcro  ctiani  be :  e </=BC:CD  &  »  +> 
=*+>  ( J>*.  1 7  5  ) .  Ergo  ca.cdzzzQA : 
CD  (  $.  196  Aritb.)6cnzzzn  (  $.  91 
Jirit  fc.),confequenter  b.acd  «o  A  ACD, 
r^=CD:DA  &  u—u  (§.  183  )  . 
Eft  vero  ctiam  «  +  /=*+/  &  cd :  de 
=CD:DE(f  175).  Ergo /  =  /($. 
91  v*r//£.  )&  ^:^=DA:DE($.i96 
Aritb.)y  confequenter  A  dea  v>  A  DEA 
($.  18$  ).  Quod  erat  primum. 

Quoniam  A  ABC  *  A  «fc  ,  A 


DAC  u  A  8c  A  DAE  c*  A  daeper 
demonjlrata  ;  crit  A  ABC :  A  abc  = 
CA*:<r*»  ,  ADAC:A^=CA2:r4l 
=DA*:^1  <Sc  A  DAE :  A  daezzzDA*: 
dax  ( §.1 98  ), conlcquentcr  A  ABC :  A 
abcz=ADCA:±dca  &  A  DCA:A 
dcazzzbD  AE:  Adac  (§.  167  Aritb.  )  , 
ideoque  etiam  A  DEA :  A  dea  =  A 
ABC:A*&:  (£.f/Vj.Sunt  igitur  AA 
ABC,  ACD,ADE  &abc,  acdyade 

inter  ie  proportionalia  .  4f 0^  'r4' 
fecundum . 

Quoniam  deniquc  A  ABC:A  abc 
=ADC A :  A  dca  =  A  DEA :  A  dea 
pcr  fecundum  bujus;  erit  A  ABC  + 
A  DCA  +  A  DE  A:  A  abc  +  A  <*V*  + 

A /rir«  ==  A ABC : A «tV  (§.  187.  -4- 
ritb.).  Sed  A  ABC+ADCA+  A 
DEA=polygono  ABCDE  &A  ^ 
+ A  *&*+ A dea = abcdt  (  $.  86 
r/7£. )  .  Ergo  ABCDE  :  abcde  =  A 
ABC:  Labc  zzz  ADCA:A  dca  &c. 
($.i68^r/r£.),confequentcr  ABCDE: 
AABC  =  abcde:b,abc^L  ABCDE :  A 
DCA  =  abcde :  A  dca  &c.  (  §.  1 73 
,/7/».).  jfJ*o</  rr**  tertium. 

C  O  R  O  L  L  A  R  I  U  M.' 

404.  Cum  potjrgoaa  regalaria  fine  sqoilatera 
&  zquiangula  (§.  106  ] ,  tum  etiam  iibi  mutuo 
xquiingola  (f.  J44)*  polygona  regularia  c;uf- 
dcm  ordinii»  veluti  orruva  pcntagcna  ,  omnia 
heiagona  &c.  regalaria  ioter  fe  fimilia  funttf. 
i7j).  Poiygona  igitur  regularia  ejofdem  ordt- 

^  !j        _    .    .       .    r  Tl    ,       ,  - 

tur 


per  diagonales  in  triangula  fimilia  dividua- 
&  inter  fe,  Sc  totis  proportioaalia. 


I 


ScHOLION 

405.  Ttttrat  thnrtnut  yrnftnt  tx  nottent  dtttr- 
minttitni,  fttili»,  dtmtnfirui .  Tiimim»  tmm  fign- 
r*  ABCDE  e>  abcde  fint  fimilt,  per  hypoth.  idtp- 

ant  Mnguii  A  &  ■  *qn*ltt  fj.  17$),  ^»"««c- 
ditgnnaltt  AC,  AD  C^ac,  ad  f*  mignlit  hiftt 
tqnalibn*  A  C>  a  dnt*K»i  i  AA  ABC  #V  abc  » 
CAD  cad ,  DAE  c>  dae  »<»f«  nwl«  rfrrtraw- 
n<u»i«r  fj  H9^>  tonftqntnttr  &  iu'.tr  ft  fimli* 
fttnt  &  fimiit,  2*rtt,  figurMrum.  tJti^.nM  ( S-  «V)), 
X  2 
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fc*=CDW=DE*:<&*=EA*:ft«* 
($.  167  Arith.  ). 

ScHOLION 


tnndtm  Uti  ad  fgurat  tsnqusm  ****  **tUmtm  \(  f. 
17QArith.;,  imt  t**d<m  inttr  ft  rttitntm  ,  qn*m 
plypn*  ttmt  ^tmixiUttr*  haktw  (  $.  17 1  Allth.). 


ThEORE  MA  8)« 

406.  Figur*  tam  reguhtres ,  quam 
fimjles  irregulares  babent  rationem  du- 
plicatam  bomohgorum  laterum . 

Dbmonstratio' 


Sint  figur*  ABCDE  &  aicde  fi- 
ve  regulares,  five  irregulares  fimi- 
les,eseque  five  quadrilaterae ,  five  po- 
lygonae  quxcunque  ejuttlem  ordinis; 
ent  ABCDE:  ahcde  =  A  ABC.A 
abc  =  A  ACD :  A acd=  A  ADE:  A 
*de  (§.402. 404 ) .  Sed  A  A BC :  A 
*bc  =  AB* :  ***=BC*  :  bc*,  A  ADCr 
lA  rfjl-trrCD1:^  &  A  ADE:tf^r 
=  DEV** = E A* :  ea2  (  §.  j  9  8  ).  Er- 
go  ABCaE*tofr=ABz***=BC*: 


407.  Etdtm  mttdt  tjhndhur  ,  faurtu  rtBilinttt 
fmiltt  tft  in  ratitnt  duplicaUL  dUgtnalinm  tx  a»- 
gnlh  *tiu*lib*i  A  &  Z  dntltrnm,  vtl  lintxrum  *- 
cixrum  quarumcunqut  ndtm  mtdo  intrt  t*j  dt$tr~ 
minaurum  (  $.  40$  ) . 

THEOREMA  84. 
408.  Circuli  &  figur<e  fimiJes  ipfis 
in/crspta'  vel  circumjcripta'  ,  funt  in. 
ter  fe  ut  quadrata  diametrorum. 

Demonstratio. 

Ponamus  defcribi  duos  circulos  & 
iis  crrcumfcribi  quadrata;omnia  u- 
trobique  eodem  modo determinabun- 
tur (§•  119&351).  Sunc  ergo  figu- 
rat  utrxque  inter  fe  fimiles  (  §.  i  io), 
Cum  igitur  utrobiqueeadem  fint ,  per 
quae  diftingui  dcbcnt  ($.24  Aritb.)\ 
quadrata  circulis  circumfcripta  ad 
fuos  circulos  eandem  rationem  ha- 
bere  debent  (§.  1 3 2  Aritb. ) .  Quam- 
obrem  circuli  inter  fe  funt  ut  qua- 
drata  diametrorum  (  §.  173  Aritb.). 
Quod  erat  unum. 

Eodem  modo  oftenditur ,  figuras 
(imiles  circulis  inlcriptas  vel  circum* 
fcriptas ,  efle  ut  circulos  ,  quibus  in« 
fcribuntur  vel  circumfcribuntur .  Sed 
circuli  funt  ut  quadrata  diamerro- 
rum  per  demonfirata.  Ergo  figune 
rpfis  inferiptae  &  circumfcriptae  fimi- 
lcs,funt  ut  quadrata  diametrorum 
(  §.  167  Aritb.  ).  guod  trat  alte* 


A  1 1  t  e  R . 

Refolvantur  polygona  cireufis  ia* 
fcripra.  ABCDE  &  abcdc  ex  cen- 

tris 
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tris  F  &  f  in  AA  AFB,BFC,  CFD 
&c.  &  afb,bfc ,  cfd  &c,  erit  angu- 
lus  FAB  =/**  &  FBA  —fba  &c. 
($•  344-347  )>  confequentcr  A  AFB 
ui  A  <*/£  (     267  ).  Imo  fi  polygona 
non  fuerint  regularia  janguli  FAB  & 
faby  itemque  FBA  Scjba  funt  an- 
guli  ad  periphcriam  fimilibus  arcu- 
bus  infiftentes  ,  ideoque  aequales  (§. 
343. 141  )  ,  confcquentcr  A  AFB«* 
A  afb  (§.  167),  &  generaliter  in  u- 
troque  cafu  di<5ta  AA  eodem  modo 
4eterminantur  ($.119),  ideoque  fi- 
jnilia  funt  (§.  12.0)  .  Eodem  modo 
jwttet,  efleA  BFC  * bbfc ,  ACFDc* 
Acfdckc.  Habemus  itaqueAAFB 
A  ^=BF*:*/*,  A  BFC:Ai/f  =  BF* 
V1,  &c.  (§.  398).  Ergo  ABCDE 
*bcdc  =  BF2:*/*  (     187.  Aritb.  )  , 
confequcntcr  cum  radii  BF  &  J/fint 
nt  diametri  ($.39  Crow.  &  178 
/"/fZ».  ),  polygona  fimilia  circulo  in- 
fcripta ,  funt  ut  quadrata  diametrorum 
(§.  z6o  Aritb.)  .  Etidemeodem  mo- 
do  oftcnditur  dc  polygonis  circulo 
circumfcriptjs  ,  cum  AA  fimilia  e- 
tiam  fint  in  ratione  duplicata  alti- 
tudinum  (  $.398;  ,  altitudines  vero 
triangulorum ,  in  quae  refolvitur  po- 
lygonum  circulo  circumfcriptum  , 
fint  radii  circulorum  ($.  355)« 


(^uodfi  Jajn  polygonum  circulo  in- 
fcriptum  tot  (umatur  laterum  ,  do- 
ncc  fubtenfa  a  peripheria  magnitu- 
dine  inaflignabili  differat  \  polygonum 
cum  circulo  idem  erit .  Unde  ctiam 
circuli  erunt  intcr  fe  ut 
rum  quadrata. 

COROLLARIUM. 
409.  Habent  ergo  circuli  mionem  dupHca- 
tam  diametrorum  ( $.  374  ),idcoque,  cum  ra- 
dii  fint  ut  diametri  (§.  39  Getm.  &  J.  itt  Ariihj, 
&  radiorum  ($.  160. %^Arhh.)% 

Theorema  8f. 
410.  Chculus  aqualis  efi  trianguh  , 
cujus  bafts  peripberue ,  attitudo  radio 
aqualis . 

D  E  M  ONSTRATIO. 

Concipiatur  periphc- 
ria  circuli  iop?rtesnu- 
mero  infinitas  inter  fe 
aequales ,  ideoque  infini- 
tc  parvas  divifa;arcus 
innnite  exigui  ab  fupra 
chordam  cognominem  exceffus  erit 
quovis  dato  minor,  feu  inalfignabi- 
lis,  ideoque  revcra  nullus .  ConcU 
piantur  porro  ex  centro  c  ad  extrc- 
ma  arcus  infinitc  parvi<*£du6ti  radit 
cb  t\ca\  crit  angulus  acb  infinite 
parvus,  ideoque  a  &  b  non  diffcrent 
a  reclo  ( §.  140  ) ,  confequenter  fi  ab 
fumatur  pro  bafi ,  radius  ac  erit  tri- 
angnli  abc  altitudo  (§.  zx8).  Curri 
ideo  area  circuli  refolvatur  in  iftiuf- 
modi  triangula  numcro  infinita,quo- 
rum  altitudo  communis  eft  radius 
ac ,  bafes  vero  juncYim  fumtjc,funt 
peripheriae  circuli  scqualcs  perdemon- 
Jlrata;  crit  ille  aequalistrianguIo,cu- 

Ijusbafis  peripheria,altitudo  radius 
circuli  (S.  401  )• 
$CHO- 
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Scho  UO 

411.  H*C  iewmfitMnii  mrth- 
dt  frimus  ufu,  r/?KcpIera«(»;« 
£m  exemftt  tjut  !iw«w  (h) 
/»6  nomine  methodi  itidivifioU 
lium  mjjii  txcoluit  Cavalc- 
rius  .  Vtmonfirttitntm  indirt- 
lltm  dedit  Arctvmcdes  (cj*»» 
ttnttmntndttm  •  quonism.  iffiut 
dtmonfirandi  mtthtdt  frintifitt  methtdi  infinittfim*- 
t»ri£id*»mr. 

COROLLARIUM  I. 

41».  Sunt  igitur  circali  ia  ratione  compofita 

Sripheriarum  Sc  radioram  (  388  J  .  Scd  ii- 
m  font  in  rationc  duplicata  radiornm  ( $.409). 
Quare  peripheriat  funt  ioter  fc  ac  radii(j.  ijo. 
167.  itjjtrith.). 

CoROLLARIUM  ». 

41  j.  Cumigiturfit  ut  peripheria  circali  anius 
«d  fuam  radium,  iea  peripheria  alterius  cujuf- 
canque  ad  fuam  <:§■  17}  Jiratio  periphe- 
riat  ad  radium  fea  diametrum  ;  J.  ;9  Ge*m.Sc$. 
178  Mith.j  ia  omnibus  circulis  cadum  . 

S  C  H  O  L  I  OK 

41 4.  Idem  ttixm  hoc  ntodo  tfienditur :  cum  tmnet 
tirtuli  inter  ft  fimiltt  fint  (  §.  1 34  J  >  fer  ijute  di- 
ftingui  ftfitnt  y  tx  ttdtm  funt  (§,  14  Ar  1;  I  1 .  )  .  Quo- 
ttitm  iuout  ftr  rtttitntm  ftrifhtrUrum  xd  diimt- 
trti  difiingui  ftfitnt  >  fiauidtm  ta  in  divtrfit  circu- 
iii  divtrfx  ftrtt  (fi.  Ij»  Arith.  )  i  ratio  ia  omnibut 
tadtm  tfjt  dtltt,  Q^e.  d. 

Theorema 

41 5.  Setlor  cir- 
Ctt\i  ACD  tcqua* 
Hs  efi  triangulo  , 
cujuf  bafis  arcui 
AD  yaltitudora~ 
dius  AC. 

Demonstratio. 

Eadcm  eft,  quae  theoreraatispras- 
ccdcntis  (£.410). 

T  H  E  O  R  E  M  A  87. 

416.  Polygonum  infcriptum  minus; 
tircumfcriptum  majus  efi  circulo  .Simi- 

fsl  in  No»a  StertometrJ»  doKoruru  rtMrioruropirt. 
I.  ihrof.  i   f.  B». 
tbj"  »iJe  pr.fat.  ad  Ceometrlam  iaiivifibiliura  con. 


1  liter  illius  perimeter  minor\  bujus  autem 
perimeter  major  efi  pcripberia  circuli . 

Demonstratxo. 


C  •VJ 


Latera  AB,BC,CD  &c.polygo- 
ni  infcripti  funt  chordae  arcus  cogno- 
mines  fubtendentes  (jT.  342).  Sed 
chordse  funt  arcubus  minores  (§.1 9 1). 
Ergo  (ingula  polygoni  latcra  AB  , 
BC ,  CD  &c.  funt  fingulis  arcubus, 
qui  eifdem  refpondent,  minora,  conie- 
quentcr  perimcter  polygoni  circulo 
infcripti  eft:  hujus  peripheria  minor 
(§.  $0  Aritb.) .  Et  quoniam  chordas 
totae  intra  circulum  cadunt :  area  po- 
lygoni  parti  circuli  congruit  (  §.  9  A- 
ritb.  &  £.3  Geom.  ),ideoque  ipfi  aequa- 
lis  eft  ($.161),  confequenter  poly- 
gonum  infcriptum  circulo  minus  (Jf. 
20  Aritb. ) .  J^uod  erat  primum  &  fe. 
cundum. 

Latera  polygoni  circumfcripti  ab ; 
bc,  cd  &c.tangunt  circulum(Jj55)f 
ideoquc  tota  cxtra  cum  cadunt  (§. 
47),  confcquentcr  circulus  parti  po» 
lygoni  congruie  (  §.  9  drto*'  &  §.  3 
Ceom.  ) .  Hinc  ipfi  acqualis  ($.161), 
hoceft,circulus  pcJygonocircumfcri. 
pto  minor  eft  (§.  20  Aritb.).  Quod 
erat  tcrtium. 

Area 

ihmoram  no»t  ratlone  prooiotim  p.  b.  a. 
tc]  io  Ubel/o  de  cncull  diacfifMoc  prcp-  i. 
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Area  polygoni  circumfcripti  eft 
ad  arcam  circuli  in  ratione  compo- 
fita  radii  circuli  &  perimetrorum  (§. 
401.  410.  388  )  ,  confcquenter  ut 
fa&um  ex  radio  in  perimctrum  po- 
lygoni  ad  factum  ex  radio  in  peri- 
pheriam  circuli  ( §.  1 5  9  *rttb-  )•  Erg° 
llla  ad  hanc  ue  illius  perimeter  ad 
hujus  peripheriam  (  §.  181  Aritb.  ). 
Sed  polygonum  majus  circulo/vrdr- 
monirata  .  Ergo  &  ejus  perimeter 
major  peripheria  hujus  (JT.  149  A- 
ritb. ) .  Quod  erat  quartum  . 

JhBOREMA  8». 


417.  Jn  triangulo  reftangulo  ABC 
quadratum  bypotbenuf*  AC  **quale 
efi  quadratis  laterum  AHIB^CED 
fimul  fumtis . 

Dbmonstratio. 
Ducantur  re&ae  AE  &  BF  (§.1 21), 
itemqueBKipfi  CFparallela($.2  58) 
Quoniam  A  ACE  cum  quadrato 
BCEDfuper  eadembafi&inter  eal- 
dem  parallelas($.  336>exiftit;hujus 
dimidium,  eft  (  §.  386).  Ex  eadem 
ratione  A  BCF  cft  dimidium  paral- 


lelogrammiLCFK*  Enimrero  quia 
x=o  (  $.9  8 . 14  5  ),  ideo  x  +y=.  0  +y  (§. 
8  8  Aritb. ).  Prxterca  BC=CE  &  AC 
=CF  ( §.  9  8  ),  ac  proinde  A  ACE= A. 
BCF(§.  179  ),con(equenter  BCED 
=LCFK(  §.9  3  «*•>'£.)•  Eodem  modo 
oftenditur  ,  efle  AHIB  =  ALKG  . 
Quamobrem  BCED  +  AHIB  = 
LCFK  +  ALKG  (  §.  88  Aritb.)  — 
ACFG  ($.86  Aritb.).  J^e.  d. 

ScHOLION. 

418.  Hot  thetrenu  Pythagoras  invtnlt  ••  nndn 
Pythagoricam  dititnr.  ulmfliffimi  ftr  At*thefin  «• 
niverfttm  efi  ufut:  idte  ab  illint  andifribnt  heci- 
tombe  ,  boc  efi,  tentnm  Itnm  furifiti»  rtJmmm 
ftrtnr  . 

CO.HOHARIUM  X, 

419.  Quadratum 
confiruitar  duobus 
aut  ploribos  datis  fi- 
mul  fumtis  xquale,  fi 
i°.  latera  daorura 
AC&  AB  iangantur 
ad  angulos  rectos  (§. 
»49J.i°.  fuper  du- 
&a  hypothenufa  BC 
erigatur  latus  tertji 
CD  perpendiculari- 
ter  (  §.  tit.  J  duca- 
tnrqae  hypothenufa  _ 
Bd\c.  Eft  enim  BCa=AB*-r-AC*&  BDl  = 
BC*-»-CD*  tj.4i?]«  ErgoBD*=AB*+AC* 
+  CD*cVc. 

COROLLARIU.  M  *• 

4»o.  Qjtodfi  AB  fuertc 
~t  Sc  AC=i  j  erit  CB 
S=  Va.  Si  porro  fiat  AD 
z=CB~  Vnerit  DB=  Y}  • 
Si  fiat  AE=*5  «!t  BE 
=  Vj.  Si  fiat  AF  =  EB 
=  V5  ieric  FB=V*  6c 
ita  porro  ininBnttum.  O- 
mues  ideo  radices  quadra- . 
tatfurd*,  funt  adunitatem 
ut  linea  redta  adaliamre- 
Oim ,  coofequenter  num«- 
ri  (  5. 10  Anth. )  iique  ir- 
rationales  f  **J 
tith .  ) . 


E 


y  / 


.•  »■  .. 

//// 


C 


CoRQ- 
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CoROI.  I.  ARlUM 
411.  Cttlll  CB  fit  diago- 
oalis  quadratij  (§.  111  Jje- 
rit  ea  ad  Utui  AB  ut  V» 
ad  1.  Sed  V"»  ert  numenis 
irratidnalis  (  §•  410  )» 
ideoque  unitati  incom- 

mciilurabili$($.  43  )i 
confequenter  diagonalis 
quadrati  cfl  lateri  incom- 
rocnlurabilis  • 

COROLLARIUM  4- 

411.  Dantur  idco  quan- 
titatci  iucommcnfurabilcs, 
hoc  eil  ,  quarum  nulla  da- 

tur  pars  aliquota   com«  t  

«ium$  (  $.  31  Aiith. ),  con-  £  \ 

fequentcr  rationes  irmio- 

nalcs  ($.  164  Jr!$h.).Et 

hinc  patct  non  repugnare,  ut  hat  numeris  irra- 

tionalibos  cnpnmantur  (  §■  4*0). 

PROBLtMA  57. 

^zi.Datis  cbor.  B_ 
da  AB  &  radio 
AC  invenire  cbor-  ] 
dam  arcus  dimidii 
AD. 

Resolutio& 
Demonstratio. 

Quoniam  raai- 
us  CD  arcum  AB  bifccat  in  D  pcr 
bypotb.  etiam  chordam  ABbifecat& 
ad  eam  perpendicularis  (  §.  291 ),  i- 
dcoque  anguli  ad  E  recSti  iunt  (  §. 
78).  Quare 

j.  A  quadrato  radii  AC  fubtrafiatur 
quacfratum  chordse  dimidi»  datje 
AE :  refiduum  eft  quadratum  ipfius 
EC  (§.  417  ). 

2.  Ex  hoc  refiduo  extrahatur  radix 
,  quadrata  (  §.  269  Aritb.)y  quac  e- 

rit  EC. 

3.  Haec  ex  radioDCfubducta  relin- 
quit  DE . 

4.  Addantur  quadrata  AE  &  DE  , 
fumma  eft  quadratum  DA  ($.41 7). 


5.  Inde  ergo  fi  extrahatur  radix  ($. 
269  Aritb.  );  habetur  chorda  ar- 
cus  dimidii  AD. 

B.  gr.  Sit  radius  AC= toooo,&  AB  latus  h?. 
xagoni  :  erit  AB  itidem  1000«  (  §.  }}6  )  Sc 
AL  ~  joQo  • 

Quare 

AC*=tooooooco  AE^rr^joooooo 
A  El=  15000000      ED*=  1795600 


Ct*  =  75>jooooo 


Ct 

S660 

DC 

■  IOOOO 

DE 

»340 

DA"*=ri57?56oo 
DA  =  J«7e 


J 


Problema 

•p 

424.  Dato  late-  \ 
re  polygoni  regula-  B/ 
ris  infcripti  AB 
invenire  Utui  cir- 
cumfcripti  FG . 

Resolutio  & 
Demonstratio- 

Quoniam  FG 
paralTela  ipfi  AB,&  CD  chordam 
AB  bifariam  dividit  (  §.  355)  ;  erit 
AE=|-AB  &CE:EA=CD:DG($. 
268  ).  Quare  fi  ob  angulum  recluni 
ad  E  (§.  291 ) ,  EC  inveftigetur  ut 
in  problemate  praecedente  ;  reperie- 
tur  DG  (§.$oiAritb.)y  cvjus  du- 
plum  eft  latuspolygonicircumfcripti 
FG .  EiVenim.  CE:CD=EA:DG  & 
CE:CD=EB:DF($.  26S).  Cum  i- 
deo  fit  EA-JDG=EB:DF($.i67^- 
ritb.)  &  EA=EB  per  demonflrata: 
erit  etiam  DG=DF  (§.  177  Aritb.), 
ideoque  FG = 2  DG .  jQ.  e.  i.  &  d. 

E.  er.  Sit  DC=  AB^r  iooooj  erit  A& 
B-  tooo  &  EC  =  8660  (  §.  41  j  ) ,  ideoque  D« 
=  1774  f«re«  HiDC  FO^«54*« 

Pro- 
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Problema  fH 
425.  Inveuire  rationcm  diametri 
4td  peripberiam . 

Rbsolutio. 
t.  Quaerantur  pcr  continuam  bife- 
clionem  htera  polygonorum  infcri- 

ptorum  (§.  4*3  )  ,  donec  Pcrvc" 
niatur  ad  latus  arcum  quantumli- 
bec  cxiguum  fubtendens. 

%.  Invento  hoc  latere  quseratur  por- 
ro  latus  polygoni  fimilis  circum- 
fcripti  (§.  414 )  . 

3.  Multiplicetur  utrumque  per  nu- 
merum  laterum  polygoni ,  ut  ha- 
beatur  perimeter  polygoni  tam 
infcripti ,  quam  circumicriptt  ($. 
106). 

Erit  ratio  diametri  ad  peripheriam 
circuli  major.quamejufdem  ad  peri- 
metrum  polygoni  circumfcripti ;  mi- 
nor  vero ,  quam  ejufdem  ad  pcrime- 
trum  infcripti  (  §.  416  Ceom.  &  §. 
20$  Arttb.  ).  Differentia  vero  in- 
ter  utramque  perimetrum  cognita 
haud  difficulter  definitur  ratio  dia- 
metri  ad  peripheriam  circuli  in  nu- 
meris  prope  veris . 

Sit  e.  gr.  radiu*  circtili  i  feu  (  ut  latera  po- 
lYgonorom  per  fractiooci  dcciraaiei  exprimere 
liccat  )  1 000000000000000000000000000000  > 
rcperittur  continua  a  quadrato  bifeccione  latus 
polvgoni  io7}74t8*+laMromiofcrfpti  vcroproxi- 
me  minus  0.000000000585 1671317068638711» i 
circumfcripti  autem  latus  vero  itidem  proxime 
majnt  0.000000000585167131706863873784.  . 
Hinc  pcrimeter  circumfcripta  6.183185307179 
58640156537  veroproiime  major  \  infcripta  au 
tcm  6.18318530717938645093  vero  proximemi 
aor.   Cum  ergo  circuli  peripheria 

Wolfii  Oper.Matb.  TmJ. 

r»)  ia  IIWo  i*  t\tnm  «c  adfcrlpth  coof.  F«n<U. 
m.nti  ArltBmetlca  *  Gceoutrke,  llb.  t.  proM.  i.  V 

"(bj*  in  !ib«?lo"  de  circoll  dloaeafioat  proo.  *. 
fej  la  Zetematum  GeoomrSeoru»  E(ito|inao  Ze. 
»  p.  *». 


limites  contineatur»  pofita  dumctro  ».  000000 
0000000000  ,  erit  periphcria  mtnor  quam 
6.113185 3071795864»  major  vero  quam  6. 1831 
85307x795863.  Uade  ratio  prope  vera  diametri 
ad  peripheriain  ot  toooooooooooooooo  ad  3141 
591653589793».  Compendia  calculi  tradit  te* 

dolphut  «  Ctmitn  (»), 

SCHOLIOK  *• 

416.  Im  tjuadrxnd»  tirtut»  ah  *mni  ttVi ,  tpuGtf 
mttrU  txatlta ,  dtfudarunt  ingtni*  frttfiantijfinut  t 
ferftBam  tamtn  tptadrtumrtm  in  numtrit  finitii  nt- 
ma  adhuc  dtdit ,  utnt  ntfirt  frttfrrtim  ttttue  trt  in- 

'nitndi  egregie  fnmttt  futrit .  Kititnem  tttmcn  dU~ 
mttti  «d  ftriplxrittm  in  numtrit  frcfe  verit  itd*~ 
mnt  muiti.  Arcfaimedts  (b)  tt  fini  txctgittvit  mt» 
thedum  ipttirandi  circnlnm  f*r  f*ljg»n*  rtgultrU 
hifcrifttt  tf  tireumfiriftt  ,  e>  f»ifg»tiit  96  Ttutrmm 
ufm  invtnit  rationtm  iittmttri  ti  ftrifhtritm  tfit  ut 
7  ti  1»  ftrt.  "Kimhum  fi  iittmtttr  liftrimtttt  f«~ 
lygtni  infcrift'  rtftritur  >  ftrimtttr  itrv  e/r- 
tumftrifti  jf.  Ejmt  vtfiigiit  infifitnttt  fofitri  rt> 
titntt  frtficrtt  invefiigarmnt  .  t(tm*  auttm  ftnt  *» 
ftrtt  imftnitt  Ludolpho  a  Cculen  (c) ,  <?•»*  umdem 
rtftrit,  fefiu  iittmetrt  1  ftrifhtrutm  tfft  uujtrtm 
tjuttm  3.  i4iS°l65»89793*3Mie433*J»79fO  , 
fti  minartm  qutm  idtm^  numtrut  ,  cjrfhrtt  ultim*  im 
uuitttttm  tnrttt"'  .  Enimvtrt  futninm  nnmtri  adto 
frtlixi  frttxi  farum  rtfftndtnt  i  inCtamttrit  fraZii- 
ta  htiit  tt  fltrlfju*  nffumitur  t  iitonttrum  tfit  tui 
ftrifherittm  ut  too  ad  314,  Vtt  in  tireulit  mA/tfri- 
but  ut  IOO0O  *i  3 141 5  •  i»  ?»«  frefartinm;  Ptole- 

maeut ,  Vieu ,  Hugenius  tum  Ludolpho  ctmfrm- 
tinnt .  Hugeniui  (djcemftnditfertm  tmmfirnyit  yU 
mm  i  fti  fturilut  tkttrtmtui*  nixmm  ,  outt  im  hifct 
Eitmtntit  n*n  itmumfirmttmr  . 

COROLLARIUM. 

417.  Si  diameter  fuerit  113  •  erit  pcripberia 
(  113.  31415  ):  toooo  (§  30»  Arith. )  t  hoc  cft, 
355  quam  proxune. 

SCHOLION  x. 

4if.  H«t  frtftrti* ,  fum  Adrianut  Metius  ***• 
dit  (e)  *  fttrtntt  fu*  invtnum&  itm»nfiratam  (f ), 
intcr  tmnti  ,  qu*  farvit  nmmerit  txfrimuntur ,  4C- 
turatiffima .  f>uoifi  tnim  nnmtrum  3  j  j  ftfttm  ty- 
fhrh  ai  obtinendai  fraBiontt  ittimaiti  auilum  fer 
113  iiviitu  i  c/uttii'  citm  profcrtiont  Luittflrina  t*l- 
Utmt  *fitnittt  tam  nt  ,',co^ff  auiitm  *  vtra 
diPirrt . 

Y  Pro- 

[d)  ln  Inventls  it  eircuH  nagnituJlnt  prop.  10  p. 

i<.  te  prop.  »0.  p.  4°-    ,  _  . 

V«l  in  Gromftri«  prtftic»  P«rt.  I.  e.  io.     |_.  p.  m>tf 

[f  J  in  lltjr II»  »d»«tl'u*  1 
a  Qutrcu  eonictipto  . 
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PROBLEMA  jp." 

429.  Data  dia-, 
metro  circuli  inve- 
tiirc  peripberiam 
&  aream  ejus ,  & 
data  peripbcria 
diametrum . 
Resolutio& 
Demonstratio  . 

1.  Cumdeturra- 

tio  diametri  ad  peripheriam  (§. 

426.  427);  una  data,  invenietur 

altera  ($302  Aritb.). 
1.  Pcriphcria  dufta  in  quartam  dia- 

metri  partem ,  habetur  area  circu- 

li  (§.  410.  392  ). 

E.  *r.  Sit  diameter  56' :  erit 
100—314—56'     Pcriph.  17584"' 
$6  ^Diam.  1400 


ibg+ 

1570 


7033600 
17584 


Periph.  t705'8"4'"         Aiea  z+°6i'76 "00" 

CoROLLARlUM  1. 

430-  Si  diameter  100;  peripheria  314(5.416), 
ideoque  area  circuli  7850  ( $. 419 ).  Eft  vero  qua- 
dratum  diametri  10000  (  $.  370  ).  Ergo  hoc  ad 
aream  circuli  ut  10000  ad  7850  ,  hoc  eft  ,  nt 
1000  ad  78*  (§■  »8i  Arhh.)  quatpproximc. 

COROLLARIUM  >» 

431.  Similiter  fi  diameter  11  j»  peripheria  355 
(  §•  457  )>  'deoque  area  circuli  100187-  (  $-4*9). 
Eft  vero  quadratum  diametri  11769  (6.  370  ). 
Ergo  hoc  ad  illam  ut  11769  ad  1 0018-7, hoceft, 
Ot  51076  ad  401 15  ,;  '§.  1 7S..0  \  cunnquenter 
(  dividendo  pcr  nj  )  ut  45»  ad  355  ($•  «8i  A- 
rhb. ),  quxMetiaru  proportio  priori  accuratior. 

CoROLLARIUM  3. 

43*.  Area  igitur  circuli  etiam  invenitur  ,  fi 
ad  1000.  785  &  quadratum  diametri  ,  vel  ad 
45»  ,  355  8i  quadratum  diamctri  numeros  quar. 
iui  proporcionalii  qnacratur  (§.  30»  Mhh.). 


Sit  e.  gr.  diameter  560",  erlt  quadratum 
ejus  ji°3  6'oo".  Quarc 


1000  ■ 


ji°j6W 
785 


7»S 


1  568000 
»5088 
»»95» 

»4°6r76"  Areacirculi. 

CoROLLARIUM  4- 

433.Siarea  circuli 
minoris  GEHF  fub- 
trahaturez  area  ma- 
joris  concentrici  AD 
BCj  relinquituran- 
nuhis  ADBCGEHF.  C 

PROBLEMA  60, 

434.  Dataa. 
rca  circuliy  bu 
venire  diame. 
trum. 

Resolutio. 
t.  Quaeratur  ad  785,  1000  &aream 

circuli  datam    246176  numerus 

quartus  proportionaJis  513600  (§. 

302  Aritb.  ):  qui  eft  quadratum 

diametri  ($.430). 
2.  Inde  extrahatur  radix  quadrata 

560  (Jf.  269  Aritb.):  quse  eir.  dia- 

meter  (  §.  246  Aritb.  &  §.  370 

Ceom.). 

PROBLEMA  «i. 

43$.Dato  ra- 
dio  circuli  AC 
una  cum  rationt 
arcut  AB  ad  pe- 
ripberiam,  inveni- 
re  aream  feilorii 
ACB. 

,    R  BSOlUTIOi 

x.  Quxratur  ad  100,  314 &radium 

AC 
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Dc  Figurarum  Dimenftone  ac>  Divifone.  lyj 


AC  numcrus  quartus  proportio- 
nalis  (§.  ^ozAritb.)  :qui  cft  femi- 
periphcria  (§-4*6  Geom.  181 
Aritb. ) . 

Quaeratur  porro  ad  i8o0,arcura 
datum  AB  &  femiperipheriam  in- 
vcntam  numerus  quartus  propor- 
tionalis  (§.  301  Aritb.) :  ut  habea- 
tur  arcus  AB  in  eadem  menfura, 
in  qua  radius  AC  datur. 

3.  Tandem  arcus  AB  ducatur  in  (e- 
miradium . 

Faftum  exprirnet  aream  fecloris  (  §. 
415.  39*)- 

E.  gr.  Sit  radius  6%  arcus60°. 

100  314  600" 

600 


Semiperiph.  i8x4[0o 

180  1884  60 

6o)  i  1 


61V"  —  AB 
500— j-AC 

.  .       Arei  i*'84"{oo=ACB 

P  R  O  B  L  E  M  A  61, 

436.  Datis  ahitudine  fegmenti  DE 
tf  dimidia  bdfi.  AE,  invenire  aream 
ejtts. 

Resolutio. 

1.  Quacratur  diameter  (§.  $28  ). 

2.  DeTcribatur  circulus  (  §.  13 1 )  8c 
in  co  applicetur  bafis  fegmenti 
AB . 

3.  Ducantur  radii  AC  &  BC,&  o- 
pe  inftrumenti  transportatorii  in- 
veftigetur  numcrus  graduum  ar- 
cus  ADB  (  §.  152  ). 

4.  Dato  jam  radio  AC  una  cum  ar- 
cus  ADB  ad  peripheriam  ratione, 
inveftigetur  area  fe&oris  ACB($. 
435  )& 

5.  cx  chorda  AB  atque  altitudinis 


fcgmenti  DE  complemento  ad  radi- 
um  EC  area  trianguli  ACB  (§.3  9 1). 
6.  Hoc  denique  ex  illoauferaturrre- 
fiduum  erit  fegmcntum  ADBEA. 

E.  gr.  Sic  AB  — 600",  DE=8o"';  ent  DF 
=i*05'"(  §.Ji8),  arcus  AB  =  6o°  (§.  151). 
Ergo  area  fcttoris  ADBC  18  84"  (§.  435 ).  Jam 
ECrrjxt^jAE  —  ^oo"  .  Quare  A  ACBz= 
1  5*7  Jo^conlequcQtcr  (egmcntum  AEBDA  =  3  1 
6$o"'. 

CoROLLARIUM. 

437.  Quodfi  regmentum  ma;us  BFA  quaeraturj 
triangulum  BCA  feaori  BFACB  addendum  . 

S  C  H  O  L  1  O  N  • 

438.  Tie  fra  invenienda  arta  feBorii  atqut  feg- 
menti  ferifbtriam  inveftitari  ofui  fit  i  trtuum  gra- 
dut  atque  ftrufula  tam  frima ,  quam  fetunia  iftiuf- 
modi  fartitulii  txfrtfta  in  tabula  fubftq.uer.tt  txhi~ 
btre  flattt ,  quaiium  diamtter  eft  lOOOOo.ConftruHi» 
tabuU  hntliisitur  ex  rtfolutittne  frobltmaiii  61  (§. 


Grad. 

Part.  per. 

I  Mro.^Part.per. 

1 

»7» 

1 

«4 

1 

«74J 

* 

*9 

3 

»617 

3 

43 

4 

3490 

4 

J« 

j 

436} 

J 

7* 

6 

J*3J 

6 

17 

7 

6108 

7 

101 

8 

6981 

8 

»16 

9 

7»J3 

9 

130 

10 

8716 

10 

«4J 

»0 

«7453 

»0 

190 

)° 

»6179 

3o 

43» 

40 

349o* 

40 

581 

Jc 

43*33 

 1° 

7*7 

60 

J*3J9 

sec. 

'Part.  pcr. 

70 

61086 

1 

0 

80 

69813 

3 

i 

90 

7*J39 

4 

» 

I90 

S7166 

J 

1 

IIO 

95993 

•  6 

1 

110 

»04719 

7 

»i 

'Jo 

«13446 

8 

»t 

140 

1*1173 

9 

a 

ifo 

130899 

10 

1 

160 

139616 

10 

4 

170 

«48353 

30 

7 

180 

157079 

40 

9 

360 

3«4«J9 

5° 

1 1 

435)  s»f»'  '**>'  *ft  •  Sit  t 


t.  $r.  1 

Y  x 


r.  ut  in  tafm  frollem*. 

tia 
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tif  cltJtl  ilMUtn  Itoo'",  *rcnt  «0°.  Cmm  OOgr*. 
dHms  m  isbml*  rtff*mitmt  j  1550 dtsmtrii 
infcr*t»r » 

Itoooo  —  J»JS9  —  »">« 

I«K) 


S047  t  Soo 


61 81 30800 
i  looooo 

Efi  trgo  «tcnt  6i8'",  *<  /»/r*(  J.«it.)««^«»  rf' 
PROBLEMA  63. 

459.  Paralle- 
logrammum  A 
BEC  ex  dato 
punilo  Dindu- 
as  partes  <equa- 
dividere . 

Resolutio: 
Fiat  EF  =  AD  &  ducatur  refta 
DF-.erit  ADFC  =  DBEF. 

Demonstratio. 
Diicatur  diagonalis  AE;  erito=x 
($.  156  )&,ob  parallclas  AB&EC 
(£. 102  ),y=  «($23 3).  Sed  AD=FE 
per  confi.  Ergo  A  ADG=AFGE($. 
252).  Eft  vero  AACE  =  AAEB 
(§.  357).  Quare  ACFG  =DBEG 
(S.91  Aritb.  )  ,  oonfequcoter  ADFC 
=DBEF  (§.MAritb.).  jQ.  r.  </. 

Problema  64. 
440.  Parallehgrammum  atque  tri- 
anytlum  in  partes  quotcunque  a*quA. 
les  dividere. 


Rbsolutio. 
j.  Pividatur  bafis  CD  ia  tot  partes 


acqualcs,in  quot  figura  dividtnda 

($-274  )-  . 
i.  In  parallelogrammo  a  punctis  di- 

vifionum  ducantur  latcri  AG  pa- 

rallelar  11,  22;  in  triacgulo  vcro 

a  vcrtice  A  ad  divifionum  puncla 

redtae  Ai,  Aa . 

Demonstratio* 
Quoniam parallelogramma Ai  tC, 
1  2  2  1 ,  2  B  D  2  inter  cafdem 
parallelas  AB&  CDexiftunt($.i02); 
eandcm  altitudinem  habent  (  §.  226. 
127).  Sunt  itaque  in  bafium  ratione 
(  §.  3  S  9  X  conlequenter  ob  C  z  =  1  x 
—  2  D  per  conjtrucl/onem ,  aiqualia  . 
Quod  erat  unum. 

Cum  ex  uno  pun&o  A  ad  eandem 
reclam  CD  perpendicularis  nonnifi 
unica  duci  pouit  ($.217);  triangula 
CAi,  1A2,  2AD  candem  alritudi- 
nem  (§.  227),  ideoque  bafium  ra- 
tionem  habcnt  (§.  389)-  Sed  bafcs 
acquales  funt  fer  conftr.  Ergo  &  tri- 
angula .  Qnod  erat  alterum . 
Problbma 

■ 


441.  piguram  rtcH&uam  quam. 

cttn- 
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De  Figtranm  Dimmfionc  *f  Divijme.  ij^ 

9.  Si  ..figuiajn  plures  quam  tresparr 
tes  refolvenda;  eodcm  modo  uj- 
terius  procedendum . 


t*nque  ABCDB  in  farttt  *qu*lcs 
dividcre . 


Resoiutio. 

x. ,  Quaeratur  area  figurae  (  §.  400 )  & 
ciividatur  in  tot  partes  «quales  , 
in  quot  figura  dividi  debct,e.  gr 
in  3. 

».  Area  partis  in  noftro  cafu  tertije 
ulterius  dividatur  bifariam. 

,4.  Area  trianpiU  -AED  fubtrahatur 
a  parte  tertia  &  refiduum  divi- 
datur  per  £AD  ;  erit  quotus  al- 
titudo  trianguli  AID  priori  AED 
addcndi,  ut  AEDI  fit  pars  tertia 
figurac ($.  394  )  . 

4.  Quare  intervallo  hujus  altitudinis 
ducatur  parallela  ipfi  AD (§.!$*)> 
qux  fccabit  latus  AB  in  I  :  quo 
punclo  dato  ,  re&am  DI  ducerc 
]icet,tertiampartem  figuracAIDE 
abfcindentem. 

5.  Pars  tertia  dimidia  five  fexta  to- 
tius  figurae  dividatur  per|  DI,  quo- 
tus  erit  altitudo  trianguh  IKD  fex- 
tam  figuras  partem  conftituentis 

(.$■  394)  • 

6.  Intervallo  igitur  hujus  altitudinis 
agatur  ipfi  ID  parallela  ,  ut  ha- 
beatur  pun&um  K  (§.  *$&•)•' 

7.  Dividaturquoquedimidia  pars  ter- 
tia  figurac  per  {  KD ,  ut  habeatur 
altitudo  trianguli  KLD  fext»  iti- 
dcm  parti  figurae  aequalis  {§.  394). 

%  Quare  hujus  intervallo  denuo  aga- 
tur  ipfi  KD  paralleia  ($.  258)» 
ut  pun&um  L  determinetur,du- 
caturque  re£U  KL,  quae  partem 
figurx  tertiam  KIDL  refecabit. 


E.gr.  Sit  AD=ji6"»  AC  =  j8o",  EH 
=  i«4",  DG=  J15",  BF=J7J**;  «it  AED 
=  I97}1»  ADC=«tjjo  &  ABC=  1087JO 
(§-\9*h  ideoqu» -ar«a  figur*-»j*8j*  ($.  4oo)i 
ejus  pars  tertia  79944»  pars  fe"*  J997»» 
Pau  III  =7  9  944 
AED  =■  $  9 7  3* 

AID=«-o»l»0jJ 
j-  AD  =  i<8)  *  5  8 


111 

Pars  VI=J997*(«  5  »"a=KM. 


|-DI=t64)i64 


1  08 


Pars  VI=J997*  (  >J9"*=I-0 
'    — 87)  i>7 

1.1.17 
86t 


79 

Schouon 


I. 


44S.  Sl  A&O  mtjmt  tmU  t.  gr.  fmt  fg*r*  i 
iefjm  *b  iU*  fuhtrAi  ntctjft  tfi  ,  &  rtfidmum  trh 
trUntutum  d  trUnrul»  AtS>  auftrtndum  ,  ut  tmim 
fttrti  fitnrtt  *°u«.lt  tvtuUt.  S*ft  ttUm  unfultum 
,fi,  ut  frimi  ftrt  AEVI  ftr  dn«  tritmgultt ,  nti  t*- 
ttr*,  dtttrminttur . 

SCHOLION  1. 
44}.  Uhi  in  charu  divifi*  ahfotmt*  s  in  txmf* 
fnnft*  I,  K,  L  fer  *u*ntit«ttm  rtB*rum  AI  )  DI 
&  DL  f*tHt  dtHrmintmtur  (  i»6;. 


finis  Pttrtti  Prhris. 


ELE- 
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ELEMENTA  GEOMETRI^E. 

PARS  POSTERIOR 

••    .  •  

ELEMENTA  GEOMETRL£    SOLID^E  PROPONIT„ 

CAPUT    P  R  I  M  U  M 

De  Principiis  GeometrU  folid*. 


Definitio  u 

444.  SoUdum  five  corpus  eft  tna- 
gnitudo  tribus  dimenfionibus  pracdi- 
ta,  feu  extenfum  in  longitudinem  , 
latitudinem  atque  profunditateiru 

Definimo  ». 

445.  Angulus  fo- 
lidus  Beft  plurium 
quam  duarum  linea- 
rum  AB,  BC,  BF 
in  eodem  pun&o  B 
concurrentium,  nec 
in  eodempianocon- 
ftitutarum  ad  omnes  inclinatio. 

COROLLARIUM  t. 
4*6.  Ergo  angulus  folidus  B  pluribus  quim 
duobus   angulis  planis  in  eodcm  plano  non 
conftitutis  ABF,  FBC,  CBA  continetur. 

COROLLARIUM  »• 

447.  Quoniam  igitur  tres  miuimum  line*  ad 
angulum  folidum  conftituendum  requiruncur  ($. 
445 )  i  tres  mintmum  anguli  plani  ad  lolidum 
conftitucndum  neccffarii  » 


Sc 


H  O  L  I  O  N  1. 


448.  Vnde  ttiam  angulut  folidus  dtfinhur , ttuod 
ft  it,  <]ui  flurilut  au*m  duobut  flnnit  augulit  in 
eodtm  fUnj  non  tonfifttntiiut ,  ad  idtm  ttmen  pun- 
tts, 


COROLLARIU 


M 


449.  Ut  anguli  folidi  fint  zquales  ,  anguli* 
planis  &  multitudme  8c  magnitudine  «quaJibus 
ac  eodem  ordioe  difpoCti»  contioeri  debcnt  (  §. 
1 J  sfrith.  ).  v  * 

SCHOLI  ON  a- 

4J0.  Suffino  ftilictty  M  *ngut;  foliii  falva  tfuatU 
tit/ue  fibi  mutuo  fubftitui  pffint,  eot  intrx  fe  invhem 
fofitot  congruere  dtbere  :  Qutnudmodum  ttiam  aogU- 
li  folidi  xquales  vulgo  definiuntur  ,  quod  intrx  & 
invictm  fofiti  congruAttt» 

C  O  R  O  L  L  A  R  I  U  M  4.  .  ' 
451-  Cum  auguli  folidi  difttngui  nequeint 
nifi  per  planos,  quibus  continentur  (  $.  44s 
ubt  plani  Sc  numero  ,  &  magnitudine  xqoalcs 
ac  eodem  ordine  difpoilti  fnerint  ;  ea  coinct- 
dunt,per  quat  a  fe  invicem  diftingui  debent  . 
Sunt  ergo  fimiles  ($.  %i.^rith.)t  confcquenter 
angulr 
( 


ngulr  ;folidi  fimties  funt  asquales  ,  &  coutra 
f  .44?)- 

CoROLLARIUM.  5.  -7 
45».  Si  anguli  plani  in  eodem  pundto,  con- 
currences  cooticianc  fummam  360  graduumjpla- 
num  circuli  fterauoc  (§.  41.  57)1  ideoque  10- 
Iidum  angulum  non  conftituunt  ($.  446).  Qua. 
re  fumma  eorum  ,  quibus  folidus  continetur  , 
quatuor  rc&is  fcu  }6o°  ($.144  )  minor  cflcde- 
bet. 

•  •  ' 

DflFINITlO  J. 

45j.  Corpus  rcgulare  eft  folidum 
planis  regularibus  &  inter  fe  a:quali- 
bus  terminatum .  Reliqua  corporadi- 
cuntur  irrcgularia. 

I  SCHO- 
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De  Princifiis  Gcomttrh  Solidx 


&um  linese  reclae  AE 
motu  ftbi  femper  pa- 
rzllelo  deorfum  fera- 
tur;Prifma  ABCFDE 
defcribit,  &  quidem 
reftufh ,  fi  linea  dire- 
£trix  AE  fuerit  ad 
planum  defcribens 
perpendicularis  :  dblU 
quum  vero,  fi  ea  ad  idem  fuerit  ob- 
liqua.  In  fpecie  Prifma.  dicitur  tri- 
angulare  five  trigonum  ,  fi  planum 
defcribens  fuerit  triangulum  ;  qua- 
drangulare,  G.  fuerit  flgura  quadrila- 
tera,  &  ita  porro.' 

Coroluhium  i. 

4)7*  Quodlibet  igitur  prifmahabet  duas  bafes 
oppofitas  ABC  Sc  EP^  -iquales,  &  circumcirca 
terminaturtot  parallelogrammii ,  quot  bafii  la- 
ter»  habet  .  Ett  entm  AC  ipfi  ED  parallela  at- 
que  scqoalis  fer  hypth.  Ergo  Sc  AE  parallela 
ipfi  CD  (  f.  »57 )»  conlequenter  ACDB  «ft  pa- 
rallelogrammum  {  $.  10»).  Et  idem  eodem  mo- 
do  de  ccterh  plrais  iateralibus  oitenditur. 

COROLLARIUM  i. 
458.  Plana  fe&iooum  prtfmatis  baii  ACBpa- 
rallele  fa&aram  funt  inter  fe  sequalia.  /Equan- 
tur  enira  plano  defcribenti  ACB  ( $■  4j6Gw».  & 
$.  81  jtrhh.  )  .  Ergo  &  inter  fe  acqualia  funt 
<$.i7Arhh.). 

Definitio  f  • 
459.  Si  planum  defcribcns  ABCD 


(Vid.F'K 
iinea 


qua 


SCHOLION. 

4f4.  Corfora  reguUrU  dUmntur  ttimn  Platooica. 
frofttrttt  qnod  Plato  in  T imseo  crfor* ,  jtne  ftttui:, 

^Um^dVcZ^iT' aqMm  T  'Cuhus  fcl&ibitvri 

COROLLARIUM.  COROLL 
45  j-  Cum  quilibet  angulus  corporU  regalaris 
angulis  ptanis  Sc  numero  ,  Sc  magnituduie  *- 
qualibas  contineamr  (  §.  45J  )i  omnei  anguli 
corporis  cujuslibet  regutaris  acquales  funt  ($.44?). 

Definitio  4. 
456.  Si  figura  recli-  g 
linea  ACB  juxta  du- 


*7? 

fuerito1nadratum>& 
ejus  AB  ac- 


atquc  angulus  BAE  rectus  ; 

\  R  1  u  M  1. 

460.  Cobus  ternvnatur  ( Vid.  Hg.  $.  445. )  fex 
quadratts  inter  fe  xqaalibm  :  cft  enim  ABCD 
=£JFGH  ($.419  Getm.  &  $■  81  jfrhh.).  Cum- 
qae  ex  eadem  ratione  AB  &  EF  fint  inter  fe  «. 
quaJes  atque  parallela? ,  Sc  BA  ad  AE  perpendi- 
cularis  I  erit  ctiara  AE  ad  EF  perpendicularic 
{$.•30),  confeqaenter  ABFE  quadratum  (  §. 
338),  ipfi  ABCD  acquale  ($.  t74)-  Eodem  mo- 
do  oitenditur  ,  reliqua  plana  terminaatia  cffe 
•quadrata  ipfi  ABCD  aequalia  • 

CoROLLARIUM  »• 

461.  Plana  feltionam  bafi  parallele  ra<ftarurrl 
funt  qoadraca  ipfi  acqualia  (  5. 459  Grom.  Sc  §.  Si 
jirith.  ) ,  confequenter  etiam  zqaalia  inter  fo 
(  §.  87  Jirith.  )  • 

DfiFI  NITlO  6. 

462.  Si  pla- 
num  defcri- 
bens  IKML 
fuerit  paralle- 
logrammum  j 
Parallelepipe- 
dum  defcribitur. 

COROLLARIUM  U 

46j.  Plana  feaionum  barl  parallele  f*3arum 
funt  paralleloeramma  ipfi  aqualia  (  5-  461.  <,e  m. 
£c  §.  81  jiriiiim.  )  ,  ideoque  6c  aequalia  inter 
fe  ($.  %7Mhh. )  . 

COROLLARIUM  x. 

464.  Cum  LM  3c  NO  fint  aquales  &  inter 
fe  parallsl*  ( §.  4«*  Ceom.  &  $.  81  Arhh.)  ictiam 
MO  Sc  LN  sequalei  funt  Sc  parallel»  (  §.  *57)» 
confequenter  LMON  parallelogrammum  ( $.iot). 
Eodem  ropdo  oftenditur ,  plnna  terminantia  re- 
liqua  effe  parallelogramma .  Terminatur  igitur 
parallelepipedum  fcx  parallclogrammis.qaorum 
bina  oppofita  inter  fe  «qualia  funt  . 

Definitio  7. 
465.  Si  circulus  AB(Vid.Fig.feq.) 
juxta  duftum  reftx  AD  motu  fibi 
femper  parallclo  deorfum  feratur  , 

Cytoh 


\y6      Elemnta  GcomttrU  Pars  1L  Caf.  I 


Cylmdrus  defcribitur; 
retlus  quidem ,  fi  rc&a 
CF  centra  bafium  C 
&  F  juDgens,qu3E  A- 
xis  dicitur ,  fuerit  ad 
bafcs  perpcndicularis; 
fcalenus  vero  ,  fi  ad 
angulos  obliquos  eif- 
deminfiltat.  Quodfi  parallelogram 
mum  rectangulum  CBEF  circa  la- 
tus  tinum  CF  gyretur  ;  cylindrum 
defcribit  retlum. 

COROILARIUM. 

46*.  Sunt  ergo  non  modo  bafes  cylindri  AB 
&  DE  atqcales ;  verum  etiam  fc&iones  bafibus 
parallelz  lunt  circuli  iifdem  &inter  festquales. 

D  E  F  I  N  I  T  I  O  I 

467.S1  recla  qu«- 
dam  KM  in  peri- 
jpheria  circuli  NRM 
ita  incedat,  ut  con- 
ftanter  inhacreat 
jnin&o  fixo  K  ;  de- 
lcribetur  Conus  N 
KM .  Rccla  ex  pun- 
#o  K  ,  qui  vertex 
coni  dicitur,  ad  centrum  bafisLdu- 
cla  dicitur  Axis  coas:  qui  fi  ad  cir- 
culum  NRM  fuerit  perpendicularis , 
Conus  reilus  eft ;  fi  vero  ad  angulos 
obliquos  eidem  infiftat,  fcalenus .  Li- 
nea  defcribens  KM  feu  re&a  ex  ver- 
tice  in  peripheriam  bafis  ducla  vo- 
catur  Latus  Coni .  Poflumus  quo- 
que  Coni  genefin  ita  concipere  ,  ut 
<ium  circellus  infinite  parvus  mo- 
tu  fibi  femper  parallelo  ita  deorfum 
fcrtur,  ut  centrum  contimto  fit  in  a- 
xe  KL;  radius  PQ^axi  KP  propor- 
tionaliter  continuo  augeatur .  Quodfi 
triangulum  reclangulum  KLM  circa 


recTram  KL  gyretur ;  Conus  defcribi- 
tur  reclus. 

CoS.OLLAR.IUM. 

46t,  Qnodfi  PQJpfi  LM  parallela ;  per  nltf- 
mim  coni  genefin  erit  KP :  KL  =  rQj  LM . 
Quare  cum  PQ  6V  LM  fint  radii  circulorom  fibi 
'nvicem  pnralleTorum;  planum  fe&ionis  bafi  co- 
ni  parallelc  faflje  circulus  eft  cadem  minor . 

ScHOLION. 
469.  F  \  gcntfi  nltima  coni  affartt  ,    in  drfnUio* 
nibui  gto>:  gtnttitii  tanqnam  entinnt  imagir.a- 

riarum  adnutti  etiam  fojft  mhatnlofa .  Et  qnopiam  in 
cono  oblinno  latnt  toni  ncn  ejnfdtm  longituiiinir  »» 
tjuovit  ftrifhtria  fnnBo;  fxttt  lintsm  dtferilmttm 
K  .\t  ,qu*  atttro  fui  txtrtmo  frrifhcria  NRMtmJIwrf 
adhartt 
nnnc 


ilCUi 

dtitrt 

9* 


fui  farie 


tt  ,  ftr  funclum  fxum  K  aliq 
dtorfum  ,  WM  furfnm',  movtri 

Definitio 

470.  Si  fe- 
micirculus  K 
juxta  diamc- 
trum  AB  gy- 
retur;  Sph*. 
ra  defcribi- 
ttir,  dicitur» 
que  diamerer  circu/i  AB  etiam  D/</- 
meter  atque  Axis  Spb*r<e ,  centrum  C 
etiam  Centrum  Spbar* . 

COROLLARIUM. 
471.Orr.ncs  ergo  re&*  ex  fphaw»  fuperficie  ia 
cejicrum  ducU,  lunt  inter  fe  srqualcs  (§.  40  > 

Definitio  10. 
471.  Pyramis  eft  foli- 
dum  terminatum  cir- 
cuncirca  tot  triangulis 
ADC  ,  CDB  &BDA  - 
in  uno  punclo  D  coe- 
untibus ,  quot  bafis 
ABClatera  habet.Di- 
citur  autem  triangula- 
ris,  quadrangularis^  quin- 
quangularis  &c.  fi  bafis  triangularis, 
quadrangularis,  quinquangularis  &c. 

Co- 
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C0ROLLARIUM1.        /     475-Tetraedrum  ca  ioMnm  qua- 

ruor;  Oclaedrum  ett  folidum  ocro; 


47J-  Si  tu,tb,b*.  latcribus  AC  ,  CB,  BA 
bafis  ACB  parallclx  ducantur  ;  erit  DC  :  IX  J  Icofaedrum  Cltfolldum  Vlgmtt  trian 
=  CA:r-  =  CB:ft  (  §.  *68  ) ,  ideoque  CA:«  '      jj5  xquilatcris  &  StqualibuS  COm- 

==CB:,4(,Ji67^,/,.),^  LlO»  .     H^^JU  f»M  fo- 

jooio  oftendi  polfit  efle  CA  =  AB:y» »  ent 
tnangulum  4c&  fimile  triang*jlo  ACB  (  $•  io"  )• 
Quare  fi  piramii  triangulans  DACBfccatur  pla- 
no  bafi  turallelo;  planum  ifiud  huic  fimilc  crtt. 


COROLLARIUM  %, 

474«  Qnoniam  pyramis  multangularis  in  tot 
triangulares  refolvi  poteft,  quot  funt  larcra  ba(is 
demtts  duobus,  nempe  quadrangularis  induas, 
qninquingolaris  in  tres  &c.  fi  pyramis  mul- 
tangularis  plano  bafi  parallelo  fecetur.  conlta- 
b:.t  iJ  ex  triangulis  ,  quz  lingula  fingulis  firot- 
lia  funt,  ia  qua:  refolvicur  bafis  ( §.  473),  con- 
fequenter  «an  vi  demonitracionis  priro*  proble- 
matis  47  (f.  363)  pateat  ,  fimiles  elfc  figuras 
reAiliacai  quafcunque  ,  quz  cx  triangulis  fimi- 
Iibus  codem  ordine  inter  fe  'unclis  componun- 
tur  ,  in  quavis  pyramide  planum  fcftionis  bafi 
":lum  eft  figura  ba.fi  fimilii. 

DjFINITIO  11, 

Jf  N 


prehcnfum  ;  Dodecaedrum  vcro  fo- 
lidum  duodccim  pentagonis  regula* 
ribus  &  aequalibus  contentura. 

D  £  F l N  I II  O 


11. 


476.  JncJinatio  piani  KEGL  ad 
planum  ACDB  eft  angulus  HFI  , 
quem  cfHciunt  rec~t.se  HF  &  FI  in  pun« 
<fto  F  ad  lineam  fectionis  EG  pcr- 
pendicularcs. 

D  E  F  I  N  I  T  I  O  i|. 

477.  Menfura  folidi  eft  cubus  y 
cujus  latus  perticac  unius  ,  dicitur* 
que  Pertica  cubica  .  Hacc  dividitur 
in  Pedes  ,  Digitos ,  &c.  cubicos  ,hoc 
eft  ,  in  cubos  ,  quorum  latus  pe. 
dem,  digitum  &c.  adxquat. 


WolfiiOper.Math.Tm.t 


CA- 


CAPUT  II. 


Dt  Settionc  &  Sit»  Flanortim  * 


Theorema 

fars  qutedam  AB 
non  efi  in  fubjeclo 
plano  DB  ,  part 
vero  BCin  fublimi. 

Demonstratio. 
Sit  enim,  fificri  potell,  pars  lineac 
re&ac  AB  in  plano  DE  ,  pars  vero 
altera  BC  in  fublimi  .  Cum  linea 
rcdra  terminata  utrinqueproduci  pof- 
ITt  (  $.  21  ) ;  producatur  AB  in  F: 
erit  crgo  AB  pars  recta:  AF  .  Sed 
eadcm  AB  eft  pars  reclse  ABC  per 
hypoth.  Punctum  igitur  rectam  de- 
fcribcns  in  B  mutat  dire&ionem  , 
cum  &  verfus  F ,  &  verfus  C  pro- 
gredi  valcat  ,  ubi  ad  B  pervenit  : 
quod  cum  fit  abfurdum  (§.  io,),re- 
£tx  linese  pars  una  AB  non  potefl: 
cfTein  fubje&p  plano  DE,  parsvero 
altera  >BC  in  fublimi .  Qjr.  d. 

COROLLARIUM  i> 

479.  Dux  igitor  re- 
ctxADEB&CDEI?  feg- 
raentmn  commune  DE 
l)aberencqucunt(§.478),  A 
confcqoenter  dua:  tettx 
ABot  CF  fe  rnutuo  non 
intcrfccanc  nifi  io  uno 
puncto  D. 

COROLLA 

48».  Cumque  par$  re- 
Ckx  AD  effet  in  iubcfto 
flano,  par$  vero  IJD  in 
iublimi  .fitrianguli  AISC 
par$  ADE  efl«  /n  ful>- 
jrclo  piano,  pars  vcro 
DBCE  in  fublimi ;  trian- 
gulurrlADCcrit  inoodcro 
plar.o. 


CoROLLARIUM  »• 

481.  Et  quoniam  rettaruna  BB  & 
DC  fe  mutuo  fecantium  in  A  partej 
AB&  ACfunt  crura  trianguli  ABQ 
erunt  exdem  in  eodem  plano  (  f. 
480).  Sed  in  codem  plano  cft  EA, 
in  quo  cft  AB  ,  &  AD  in  eodem 
efl  >  in  quo  eft  AC  ($.  478)  .  Ergo 
lincae  femutuo  fecantci  EB  &  DC 
in  codem  funt  plano . 

Theorema  11 

48i.5i  duopla- 
na  ABCD  & 
EFHG  fe  mutuo 
fecent ;  erit  com- 
munis  feclio  recla 
1K. 

Demonstratio.  D 
Quoniam  re- 
c~t.se  AB  &  EF  fe  mufuo  non  In- 
terfecant  nifi  in  punclo  I,nec  re&se 
DC  &  GHnifi  in  punftoKtf. 479); 
fi  communis  planorum  fe&io  non  eft 
recla  unica,  fed  aliquod  planum  , 
termioi  illius  plani  in  pun&is  I  & 
K  coire  debent .  Ducantur  ergo  ia 
plano  EFHG  recla  ILK,  &  in  plano 
ABCD  re&a  IMK ,  quod  fieri  pof- 
fe  patet,  fi  fccTio  communis  plaiio- 
rum  ABCD  & EFHG  non  cft  rcda 
unica  IK  ,  utut  planum  fe&ionis  li- 
neis  curvis  in  punclis  I  &  K  coeunti- 
bus  terminari  lumas  ($.191 ).  Dusc  igi- 
tur  redbc  ILK  &  IMK,cum  earum 
extrema  inl&  K  coincidant ,  tota  in 
punclis  reliquis  unacoincidcrc  debenc 
(  5.170),  confequenter  communisle- 

dtio 
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fllo  efle  nequit  nifire<fta  jiingenspun 
£U  I  &  K.       e.  d. 

Theorema  V 

AB  &  ,CD  fuerint  ^ 
/*  eodem  plano;  re~ 
Ha  EF  eas  fecans  in 
C  &  H  erit  in  eo- 
dft»  plano . 
pEMONSTRJVTIO  •  B 

Secec  planum  aliud  planum  da- 
tum,  iri  quo  pofitae  funt  reclas  AB 
&  CD  in  punctis  G  &  H :  recta 
tranfiens  per  G  &  H  eft  communis 
feclio  planorum  (  §.  482).  Sed  ea- 
dem  elt  pars  linea:  EF  (  §.  1 70  )  , 
qua;  duas  AB  &  CD  fecat  per  by. 
potb.  Redla  igitur  EF  cft  in  eodcm 
plimo,  in  quo  ponuntur  dux  AB& 
CD .      e.  d. 

Theorema  4, 


1  ^       D  E  M  O  N  S  T  R  A  T  I  O. 

Fiat  ME  =  EN  &  LE  =  EK  . 
Quoniam  MEL  =  KEN  ( § .  1 5  6 ) ;  e- 
ric  ML  =  KN  ,  &  angulus  EMO 
=  ENP(£.  179).  Quare  cum  e- 
tiam  fit  MEO=PEN(«J.  is6);eric 
MO  =  PN&  EO  =  EP  (£.  151). 
Quia  IE  perpendicularis  ad  MN  per 
bypotb.  erit  angulus  IEM  =  IEN  (§. 
7  9),  confequenter,  cum  fit  M  E= E  N 
per  conftrucl.  &  IE  1=  IE  ,etiam  IM 
=  IN  (§.  1 79  ).  Eodem  modo  oftendU 
turefle  IL=IK.Quoniam  itaqueML 
=  KNper  demonjlrataianguluslNI* 
=  IMO  (§•  204),ideoque ,  ob  IN 
=  IM  &  PN=  MO  per  demonftra- 
ta,  IP  =  IO  ($.179).  Eft  vero  e- 
tiam  EP  =EO  per  demonftrata  & 
IE  =  IE.  Quamobrem  angulusIEP 
=  IEO  (  §.  204)  ,  confequenter  IE 
ad  OP  perpendicularis  (§.  T<))^.d. 

COROLLARIUM. 

485.  Recta  igitur  IE  aJ  duas  re&a»  KL  8c 
MN  in  plano  ABCD  perpcndicularis  ,  omnibirs 
rectis  per  pun&ura  E  ia  codemplaoo  duclis  a£ 
angulos  redoJ  inftftit  (  $  78  )• 

ScHOLION. 

48$.  riint  linea  re£la  IV.  ad  planum  JtlCT) 
pcrpCrtdicularis  dtfnitur  ,  yuod  *d  m7j/  „mnti  li. 
nt.u  in  fUni  d*cl*i ,  *  i*it>*s  itU  »4njrt«r  ,  an^ 
/o<  rrfitt  fuit. 

T  H  B  O  R  E  M  A 


484.  Si  reHa  1E  fuerit  perpendi- 
cularis  ad  duas  retlas  KL  Gf  MM 
in  plano  ABCD  duilas  &  fe  mutuo  in  \ 
funclo  E  fecantes  j  erit  ea  perpendU 
cularis  ad  reSfam  quamviS  aliatn  OP, 
qtue  per  puncJutn  E  ducitur  in  codcm 
plano . 


48  7.  Si  reila  7E  fnerit  ad  planunt 
Z  %  ABCD 


i8o 


Ekmcntd  Gcomctrh  Fm  11  Cap.  \U 


ABCD  perpendicuUtis ,  &  ex  E  tan- 
quam  centro  in  eodemplano  defcriptus 
fit  circulm ;  erunt  recl*  /C,  1F  &c. 
ab  eodem  punclo  fublimi  ad  peripbe- 
riam  duft*  inter  fe  aquales . 

Demonstratio- 
Ducantur  cx  centro  E  ad  jnmcla 

peripheriac  F,  G  &c.  radii  EF,  EG 
6*cc.  erit  EF  =  EG  ( §.  40 ) ,  cumque 
anguli  FEI&GEI  fint  re&i  ($.485), 
^tiam  FEI  =  GEI($.  145).  Quare 
cum  porro  fit  EI  =  EI;critFI=GI 

T  HfcORBMA  6. 


488.  Exeodem  puncloEad  planum 
ABCD  nonnifi  unica  perpcndscuUris 
Elduei  potefi. 

Demonstratio. 

Ducatur ,  fi  fieri  poteff  ,  adhuc 
alia  EQ_  &  per  pun&um  E  in  pla- 
no  rcila  OP,  qux  fimul  fit  in  eo- 
dem  plano  ,  in  guo  tcdac  EQ^ 


&  EI  ;  erit  cum  E(^,  tum  EI 
ad  eandem  re&am  OP  perpendicu* 
laris  (§.486):  quod  cum  fit  abfur- 
dum  (§•  2.13),  cx  eodem  pundfco  E 
nonnifi  unica  perpendicularis  ad  pla- 
num  EI  erigi  poteft.  j£X  e.  d. 
Thborema  7. 

489.  Ab  eodem  punSio  /(Vid.Fig.r. 
pag.praef.)  in  fublimi  dato  ad  iaem 
planum  ABCDperpendicularis  nonnift 
unica  1E  demitti  potef. 

D  E  MONSTRATIO. 

Demittatur  enim,  fi  fieri  poteft  , 
adhuc  alia  IG .  Jungantur  pun&a  E 
&  G  in  plano  rc&a  EG;  erit  IEG 
triangulum  in  eodem  plano  ($.  48  oY. 
Duo  igitur  in  triangulo  ad  bafin  an- 
guli  E&  Gre&i  funt(S-486  ):  quod 
cum  fit  abfurdum  ($.  218 ),  a  pun- 
clo  I  ad  planum  A8CD  nonnifi  u- 
nica  perpcndicularis  demitti  potett. 
J^e.  d 

Theorbma  8. 

490.  Linea  perpendtcularis  1E  (Vid- 
Fig.  1.  pag.praef. )  efi  brevijfima,  qu*  a 
punclo  extra  planum  dato  ad  idem 
duci  potefi. 

Demonstratio. 
Ducatur  enim  re&a  adhuc  alia  IG 
&  jungantur  puncla  E  &  G  in  pla- 
no  reclia  EG ;  erit  triangulum  IEG 
in  eodem  plano  ($  480  )  &  angulu* 
ad  E  reans  ($.  486).  Eft  igitur  EI 
<  IG  (§.220).  J^e.d 

Theorbma  9. 

491.5/  recla  LE  (  Vtd.  Fig.  fcq.  ) 
duabus  reclis  FE  &  HE,  vel  pluri- 
bus  FE^HE  ,  lE  in  eodem  punclo  E 
concurrentibus  perpendtculariter  infi- 

fiat; 
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flat;  erunt  du*  iU*  retl*  FE&HL, 
vel  plures  FE,  HE  ,  IE  &c.in  eodem 
planoABCD. 

Demonstratio. 

Duas  rectas  eodem  in  pundlo  con- 
currcntes  non  pofTe  non  e(fe  in  plano 
eodem,  jam  fupra  demonftratum  cft 
(§.  48  i  ).  Si  vero  plures  fuerint  FE, 
HE,  IE&c.  cumduxquxlibetcodem 
in  plano  exiftant  ( §.cit) ;  fint  IE  &  HE 
inplanoABCD,  inipfoautem,  fifie- 
ri  poteft ,  non  fit  recta  FE ,  ducaturque 
pcr  LE  &  EF  planum  LEFK ,  quod 
fecet  produclum,  fiopus  fuerit,  pla- 
num  ABCD  fecundum  re&am  EG  . 
Quoniam  LE  perpendicularis  eft  re- 
<&is  EI  <3c  EH  per  bypotb.  erit  etiam  pcr- 
pendicularis  rc&_  EG  ($.484  - ,  ac  pro- 
inde  anguIusLEG  rect,us(£.  78  ).  Et 
^uia  LE ,  EF  &  EG  in  eodem  funt  pla- 
no  per  lonftr.  erit  angulus  LEF  refpe- 
ttu  an<»uli  recti  LEG  pars  vel  totum , 
ac  promde  minor  vel  major  angulore- 
&o(§.%±Aritb.):  quod  eft  contraby- 
potb.  Cum  igitur  quod  de  recta  FE  de- 
monftratum,  de  quacunque  alia  pari 
modo  demonftrari  poffit ,  patet  duas 
vel  plures  re<Sr.as ,  quibus  re£r.a  LE  in 
punclo  concurfus  E  perpendiculariter 
mfiftit,  efleinplanoeodem.  Qc.d. 


Situ  Plaporttt» ■-.  1 8 1 

Theorema  10. 

G  HI 


491.  Line<e  reft<e  GE  &HF  eidem 
plano  ABDC  perpendicu/arer ,  funt  in- 
ter  fe  paralleU :  &  fi  una  pjraUelarum 
GE  &  HF  fueritad  planum  perpendi- 
cularir ,  etiam  ad  idem  perpendicuiarir 
erit  altera . 

Demonstratio. 

Ducatur  re&a  Ef ,  &  cum  GE  per- 
pendicularis  fic  ad  planum  ABDC  per 
bypotb.  iofiftet  ea  rettis  EF  &  EL  in 
plano  ifto  du&is  ad  angulos  re&os 
($.486).  Sumatur  EL  =JEF  &mo- 
veatur  GE  juxta  du&um  rettx  EL  , 
donec  in  L  perveniat ,  ita  ut  reclx  EL 
femper  inhaereat  adangulum  rc<Stum; 
erit  LI  pcrpendicularis  adEL($.  78) 
&  ipfi  GE  parallcla  {$.256).  Movea- 
tur  recta  EL  cum  fua  perpendiculari 
LI ,  donec  ipfi  EF  congruat  ( §.  1 68  ) , 
confequcnter  pundtuw  L  in  F  cadat 
(§.  3).  Quoniam  LI  redhe  EL  eft  per- 
pendiculans  per  demmftrata ,  ad  idem 
vero  punitum  F  ejufdem  re£tx  EF 
nonnifi  unicarecla  perpcndictila/is  ef- 
fe  poteft (§.zi$);  etiam  rcdta  LI ca- 
det  in  re<ftam  FH ,  ideoque  HF  erit 
ad  EF  p:rpendicularis,  confcquenter 
HF  &  GE  irtter  fe  parallclx  .  £_W 
erat  unum .  - 

Sint  jam  GE  <5cHF  inter  fe  paraU 


l8: 
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lel»  &  GE  ^  planum  pcrpendicularis  . 
Patet  ut  ante,  Ci  ponatur  perpendi- 
cuUrisadrecTiamEL^  camctiam  per- 
pendicularem  efle  debere  ad  EF.  Ad 
eandera  EF  igitur  etiam  perpendicu- 
laris  eft.  HF  (  §.  ),  confequenter 
HF  perpendicularis  ad  planutn  ABDC 
($.486)-  Quoderataherum* 

CoROLLARIUM. 

i 

49».  Re£)x  igitur  omnes  ad  rectamEFin  pla- 
bo  GEFH  perpendlcularea  ,  eciata  ad  planum 
ABDC  pef  peadiculare»  funt . 

S  C  H  OIIO  N. 

49*.  Hi*e  Euelides  planum  itfinit  ad  planuoi 
reQum  fiv*  perpendiculare  ,  eum  emntt "  '»'- 
mt*  ,  qu*  ctmtnuni  plantrum  ABDC  &  GEFH  ft- 

uno 


II. 


cltoni  EF  ptrptniiicularti 

GEFH,  rttlttfum  m/ttri  p/snt  ABDC 
THEOREMA 

» 

^495.  Reff*  AB 
tf  EF,  quet  /*«»f  tf- 

r?tf<**  CD  pa~  Q 
rallelee ,  /w/r  tamen 
in  eodem  eum  ipf t 
plano  9  funt  inter  fe 
paralleU. 

Demonstratio. 

Ad  re£tam  CD  cx  quovis  punclo 
Hexciteturinplano  parallelarum  CP 
&  AB' perpcndicularis  HG  ,  atque 
todcm  cx  pun&o  in  plano  parallela- 


frum  CD  &  EF  pcrpendiculafis  alter* 
HI,  junganturque  punc"ta.  I  &  JG  rev 
cla  IG;  erit  triangulum  GHI  eadcm 
in  planof  $.  480),.  &  CD  ad  plarrum 
hoc  perpendicularis  (  $.484.-48  $  ) .  Quo- 
niam  AB  &  EF  parallclae  funt  redta: 
COper  bypotb.  erunt&  ipfx  perpcndi- 
culares  ad  planum  GHI  ($.  491  )  ac 
proinde  inter  fe  parallelx  f$-  cit.  )  . 
Qj.  d. 

T  H  E  O  RE  M  A 

496.  Sidudete£i*kC 
&  CB  fuerint  paralleU . 
duabus  refiirDF  «SfFE, 
etiamji  non  fint  in  eo- 
dem  plano  \  anguli  r  quor 
compreebendunt  >  eequalet 
funt. 

Demonstratio- 

Fiat  CB  =  FE  & 
CA  =  FD  Quoniam 
CB  parallela.  ipfl  FE  , 
&  CA  parallcla  ipfiFD 
perBypotbefin;  erit  BE  ipfi  CF ,  &  A*> 
eidem  CF  parallela  &  aequalis($.  \  5  7)  » 
confequenter  BE  paraUela  ( §.  49  5 )  & 
aequafis,  ($.87  Aritb, )  ipfi  AD ,  idco- 
quc  AB  parallela  &  «qualis  ipfi  D& 
($.*57)«  Eft  igiturangulus  DFE  =i 
ACB($.io4;.  flj.d. 

T  H  E  O  R  E  M  A  IJ- 


1 
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497.  Si  retld  JK  duobus  planis  plana  faraUela  EFGH  &  JKLM  ; 


ABCD  &  EFGH  fuerit  ferfendicu* 
iaris ;  erunt  plana  inter  fe  parallela. 

Demonstratio. 

Erigatut  in  plano  ABCD  perpen- 
dicularis  quaccunque  LM  (  §.  $ot  ), 
qux  plano  EFGH  in  M  occurrit  . 
Cum  eriam  recla  IK  ad  planum 
ABCDfit  perpcndicularis  perbypotb. 
eft  LM  ad  IK  parallela  (  $.  492  )  , 
confcqucnter  plano  EFGH  ad  angu- 
los  re&os  infiftit  (  §.  cit.).  Quam- 
obrem  fi  pun&a  L  &  I  re£ta  LI , 
pun&a  vcro  M  &  K  re&a  MK  jun- 
gantur;  crunt  reclac  LI ,  MK  per- 
pendiculares  adparallelas  LM,IK($. 
486  ),  confequenter  LM  =  IK  (  Jf. 
138  ).  Cum  eodem  modo  demon- 
ftretur  perpendicularem  de  quovis  a- 
Iio  pun&o  plani  ABCD  eduftam  , 
pcrpendicularem  etiam  e(Te  plano 
£FGH,&  aequalem  ipfi  IK;  plana 
ABCD  &  EFGH  ubivis  a  fe  invi- 
cem  eodem  intervallo  diftare($.xzs) 
pacct.  Sunt  igitur  inter  fe  parallcla. 

SCHOUON. 

49S.  Tiimmm  planum  JttCV  alteri  ZfGfi  di. 
«»»r  partlklum  ,  ftrinde  <rc  rttla  diitri  rttl*  f*- 
9*U*U  rfi  (§.  81 )  ,  f  mbivit  ttndem  ab  ndm  di- 

/«(MM  ftrVMt. 

ThEOREMA  14- 


499.  Si  planum  ADCB  fecet  duo 


erunt  feftiones  AD  &  BC  inter  fe 
parallelte . 

Demonstratio. 
Ponamus  enim  fecliones  AD  & 
BG  non  efle  inter  fe  parallelas;  er- 
go  continuatac  alicubi  concurrent  (§. 

Cum  igitur,  fi  plana  cum 
ipfis  continuentur,totae  in  iifdem  fint 
(§.  478);  ipfa  quoqueplana  EFGH 
&  IKLM  concurrent .  Parallcla  i- 
gitur  non  funt  (§.  498  ):  quod  cum 
fit  abfurdum ,  fecTtiones  AD  &  BC 
planorum  parallelorum  EFGH  & 
IKLM  parallcl*  funt .  j^.  /.  d, 

Thborbma 

500.  Si  du<e 
reEl*  linea  fe 
mutuo  tangentes 
AC  &  AB  dua. 
bus  aliis  fe  tnu» 
tuo  tangentibsts 
EC  &  EF  fuertnt  farallela  ;  ettam 
plana  ACDB  &  EGLF  ?  fer  ipfat 
du£ia9  erunt  parallela. 

Dbmo  nstratio. 
Concipiatur  AH  ad  planum  EGLF 
redta,  &  ex  H  ducantur  HK  ac 
HI  rectisEF  atque  EG  parallelae  {§. 
258);  erunt  eaedem  HK  &  HI  e- 
tiam  parallelae  redtis  AB  &  AC  (§. 
495  ),  &  AH  ad  HK  &  HI  pcr- 
pcndicularis  (  §.  4  8  6  )  .  Perpendicu- 
laris  igitur  AH  etiam  perpcndicula- 
ris  cft  ad  AB  &  AC  ($.  *$o),  ideo- 
quc 

adplanum  ABDC  ($.484.486), 
confequenter  planum  ABDC  paral- 
lelum  plano  EFLG  (  S-  497  )  • 

Theo- 
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501.  Dti<e  line*e  rell<e  NR  & 
OS  a  planis  paralklis  ABDC,  EFHG, 
JKLM  proportionaliter  fecantur  ,  ut 
nempe  fit  RP  :  PN  =  ST:TO. 

DfiMONSTRA.  TIO. 

Jfjlgantur  pun&a  fectionum  N& 
O,  K  &  S  re&is  NO  &  RS,  du- 
caturque  recta  OR ;  erit  triangulum 
NOR  &  fimiliter  triangulum  OSR 
in  eodem  plano(£.  480  )  &  PQpa- 
rallela  ipfi  NO,  QT  vero  parallela 
ipfi  RS(^499).EU  igitur  RQ:QO 
=  RP  :  PN  ,& RQ^QO  =  St:TO 
(  $.  z68  )  ,  confequenter  RP  :  PN 
s=  ST:  TO  (§.  167  Aritb.).  Qje.d. 

Problema  X. 


501.  Ad  datom  pJanum  ABCD 
i*  dato  punfto  E  eriytre  perpendicu- 
larem  EJ. 


R  bsolutio. 
Ducatur  ex  pun&o  £  in  dato  plano 
ABCD  intervallo  quocunque  EG 
circulus,  &ex.centro  £  erigacur 
rec"U  EI  ea  lege,  ut  pun&um  I 
quodcunque  a  peripheriae  punctis 
quibufcunque  r  &  G  sequaliter 
diftet:erit  ca  ad  planum  ABCD 
in  dato  pundto  E  perpendicularis 

(5.487  ). 

CoROLLARIl/M  r. 
503.  Cum  triangulum  IEG  &  quodconqu« 
eodem  modo  determtnatuoi,  veluti  IEF,  fit  rcftan- 
gulum;  evideni  eft,  fi  cru$  unom  normx  ita. 
ad  EG  vel  EF  applicetur,  ut  vcrtex  anguli  re- 
ct\ ,  quem  crura  comprehendunt ,  fit  in  centro 
E ,  fore  crus  alterum  td  planum  ABCD  in  da- 
to  puntto  E  perpendiculare :  ut  idco  pateat  nor- 
mx  ufus  in  er  igendis  perpendicularibus  ad  pla- 
num  datum  in  punlta  dato. 

SCHOLION. 

tQA  1$ttrj?t  tji  *>  n*rm*t  crnra  non  dtfnant  i» 
tuitm  ttnntm,  fei  aliqnjtm  btltant  Uiitudintm,  tst 
ntrm*  *i  rtclam  EO  afptictta  ft  ad  fUnnm  rt3*p 
ntc  KHitrum  juainum  f*lUt . 

COROLLARIUM  1. 

joj.  Quodfi  punclum  I  exrra  planum  deturi 
norma  fuper  plano  crecla ,  huc  lllucve  promo- 
venda»  donec  crus  ercdlum  idem  attingat,  fi  e 
ponfto  I  perpendicularis  IE  demjttenda.  Quodli 
crus  normx  brevius  fit ,  quam  ut  pun&um  I 
attingere  poffit,  curo  filo  <x  pun£o  I  extcolb 
idcm  coincidere  debet . 

Thborema  17. 
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ela  EH  efi  ad  planum  ABCD  per.\  IKLM  ad  planum  ADCB  perpendi 


pendicularis \omnis  retla  JK  vel  LM, 
ad  feiiionem  HG  perpendicularis ,  ejl 
ad  planum  perpendicularis . 

D  E  M  O  N  S  T  R  A  T  I  O  • 

Quoniam  recta  EH  cft  ad  planum 
perpendicularis  per  bypotb.  erit  fimul 
perpcndicularis  ad  recTiam  HG  (  §. 
486).  Enimvcro  etiam  IK  vel  LM 
perpcndicularis  eft  ad  HG  per  by- 
potb.  &  prxterea  cum  EH  in  eodem 
c(t  planoEFGH.Igitur  IK  vel  LM 
parallela  eft  ipfi  EH  (  JT.  256  )  , 
confcquenter  perpendicularis  ad  pla- 
num  ABCD  (§.  49* ).  &  *.  d. 

ScHOLION 
507.  Ctiruidit  Ihk  thetrtmd  enm  ttrtlUrit  thetre- 
9t*tii  lo  ($-493.  ):  mde  dtfinititnem  fUni  ftr- 
fendituUrit  *d  alterttm  deduximut . 

THEOREMA  i8- 


50S.  SeST*  NO  duorum  planorum 
EFGH&  JKLM  ad  idem  tertium 
ADCB  perpendicularium  efi  ad  idem 
planum  perpendicularis . 

Demonstratio. 
Quoniam  planum  EFGH  ad  pla. 
num  ADCBperpcndiculare  per  by- 
potb.  ex  puncto  O  duci  poterit  in 
plano  EFGH  recta  ad  planum 
ADCB  perpcndicularis  (%.  506  ).  Eo- 
dem  modo  patet ,  ex  eodem  puncto 
O  duci  pofTe  rectam  intra  planum 
Wolfii  Oper.  Matb.  Tom.  J. 


cularem .  Quare  cum  ad  idem  pun- 
ctum  O  eidem  plano  ADCB  non- 
nifi  unica  perpcndicularis  infiftere 
poflit  (  §.  488  ) ,  communis  autem 
planorum  IKLM  6c  EFGH  fectfo 
NO  nonnifi  unica  recta  fit  (§  481); 
leclio  haec  communis  NO  erit  ilia  per- 
pendicularis ,  qua;  in  utroque  plano 
EFGH  &  IKLM  ad  planum  ADCfr 
duci  potcft.    Q  e.  d. 

Theorema  19. 


509.  Plani  KLGE  ad  planttm 
ABDC  in  omntbus  punclit  Ft  f  &c. 
inclinatto  eadem. 

Demonstratio; 
Erigantur  ex  punctis  F  &  /  per- 
pendiculares  FH  &  fb  in  plaiio 
ABDC  &  ali»  FI  &  fi  in  plano 
EKLG($.2i*;,  fiatque  HF  =*/ 
&  FI  =fi ;  erunt  HF  &  bf,  kemqae 
FI  &//  parallelac(^.z56  ),con!equen- 
rer  etiam  H£&  I  i  parallela:  ipfi  F/ 
&H£  =  F/,  itemque  I#  =  tf(§. 
257),  ideoque  etiam  Hb  parallcla 
ipfi  I  *  (§4  9  $)  &  H*=I#  ($.8  7  Aritb^ 
Quoniam  itaquc  HI&£iinter  fe  pa- 
rallela;  atque  acquales  funt  (§.  257); 
erunt  anguli  F  oc  / zquales  (  §.  204  ), 
ideoque  inclinatio  plani  ad  idem  pla- 
num  in  fingulis  pun&is  cadcm  (  $, 
476).^  e.  d. 

A  tt  CA- 
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C  A  P  U  T  III. 

De  Solidorum  Conftruttionc 


PrOBLEMA  t: 


510.  Cubum  ADCBFEHG  vel  pa- 
rallelcpipedum  IKMLNgPO  in  pla- 

no  defcribere . 

Resolutio. 
1.  Conftruatur  pro  cubo  rhombus 
DABC  (  §.  340  )>  pro  parallcle- 
pipcdo  rhomboidcs  IKML  (  §. 
34i). 

1.  Conftruantur  porro  pro  cubo  qua- 
dratum  AEFB  &  rhombus  BCGF 
(  S-  3?^-  340  ) ,  pro  parallelepipedo 
reclangulum  LMON  ,  cujus  la- 
tus  LN  altitudini  arquale  ,  & 
rhomboidcs  MKPO($.  339. 341). 
Cum  rhombi  pro  quadratis,  &  rhom- 
boides  pro  rectangulis  conftruantur, 
ut  plana  lateralia  FBCG  &  MKPO 
videri  poflint;  erit  folidum  AG  cu- 
bus  (§  459):  folidum  vero  LP  pa 
rallelepipcdum  (§.  4  6  2  ) . 


Problema  j. 
Sir.  Prifma  ACB 
FDE  in  pfano  defcri- 
bere . 

Resolutio. 

1.  Defcribatur  bafis,e. 
gr.triangulum  ACB, 
fi  prifma  fuerit  tri- 
angulare . 

2.  In  Aexciteturper- 
pendicularis  ad  AB 
altitudini  aequalisAE 
($.249). 

3.  Conftruantur  parallelogramma 
ACDE,  BCDF  (5.341;. 

Erit  ACBFDE  prifma  triangulare 
(§-456.4S7). 

PROBLEMA  4. 

$u.Vyramidem  DA 
CB  inplano  defcribere. 

Resolutio. 

1.  Defcribaturbafis,e. 
gr.  triangulum  ACB,  fi 
triangularis  fuerit,  ita 
tamcn  ut  latus  AB  , 
tanquam  a  facie  aver- 
fum ,  non  exprimatur. 

2.  Super  AC  &  CB  conftruantur 
triangula  ADC  &  CDB  in  pun- 
£to  D  coeuntia ,  fcu  affumto  ve! 
determinato  punclo  D,  ducantur 
re<5he  AD,  CD,  BD. 

Erit  DACB  pyramis  triangularis 
(  §•  47*  )• 

Pro- 
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513.  Rete  defcri. 
bere ,  ex  juo  cubus 
confirui  pojjit . 

Resolutio. 


E  I 

K  F 

G  L 
N 

B 

M  H 
0 

0 

tus  cubi  quatcr 

transferacur . 
2.I11  A  crigaturper- 

pendicularis  AClatericubi  AI  ac- 

qualis  (  §.  249  )  &  parallelogram- 

mum  ACDB  compleatur  ( §.  33 9 
3.Intcrvallo  lateris  cubi  determinen- 

tur  quoque  in  CD  pun&a  K  ,  M 

&  O. 

4.  Denique  ducantur  rectsc  IK ,  LM 
&  NO,  producanturque  IK  & 
LM  utrinque  in  E  &  F  atque  in 
G  &  H  ,  donec  fiat  EI  =  IK 
=  KF  &  GL  =  LM  =  MH& 
agantur  rc&x  EG,  FH. 

Demonstratio. 
CK  &  AI  ad  AC  perpendiculares 
funt  per  conflr.  &  AI  =  CK  =  AC 
per  conflr.  Ergo  ACKI  quadratum 
(§■  33%)-  Non  abfimili  modo  often. 
ditur  efle  IKML,  MLNO  &c.qua- 
drata  ipfi  AK  sequalia.  Eft  itaque 
ADFG  rete,  ex  quo  cubus  conftrui 
poteft  (§.460).  J^e.  d. 

Problema  6. 


1j 

V  F 

M 

F   G  C 

i  II 
N 

I    K  I 

514.  Rete  defcribere,  ex  quo  paraU 
lelepipedum  confirui  potefi. 

Resolutco  &  Demonstratio. 

1.  In  reftam  BD  transferatur  cx  B 
in  H  Iatitudo,  ex  H  in  I  longi- 
tudo,  ex  I  in  K  iterum  latitudo, 
&  ex  K  in  D  longitudo  paralle- 
lepipedi . 

2.  Super  his  Iineis  tanquam  oafibus 
conftruanturparallelogramma  AH, 
EI ,  FK  &  GD  ,  quorum  com- 
munis  altitudo  AB  altitudini  pa- 
rallelepipedi  acqualis . 

3.  Super  EF  vero  &  HI  conftruan- 
tur  parallciogramma  EM  &  HO, 
quorum  altitudo  EL  &  HN  la- 
titudini  parallelepipedi  acqualis(  §. 

319)- 

Quoniam  AEHB  =  GFIK  ,  EHIF 
=  GCDK,ELMF=HNOIf$.383); 
cx  hoc  reti  parallelepipedum  con- 
ftruere  licet  (  §.  463.  464).  e. 
f.&d. 

Problema  7- 

515.  Rete  pro  prifmate  defcribere. 
Resolutio. 

1.  Conftruaturbafis 
prifmatis,  e.  gr.pro 
triangulari  trian-  A 
gulum  KBD. 

2.  Continuetur  Ia- 
ttisBDinA&  E, 
donec  fiat  A  B  = 
BK&DE=DK. 

3.  Super  AB,  BD 


K 


B 


C  C 


F 


VH 

I 

&  DE  conftruantur  parallelogram- 
ma  AG  ,  BH  ,  DF,  quorum  al- 
titudo  AC  altitudini  prifmatis  a> 

qualis  ($.  339).  _ 
A  a  2  4.De- 
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4.  Denique  fuper 
GH  triangulum 
GIH,  ipfiBKDA 
acquale  (£.  105). 
Ex  hoc  retiprifma 
triangulare ,  nec  ab- 
fimili  modo  mul 


B 


tangulare  quodcun-  G  C\/H 
que  conftruetur  ($.  j 
457)* 

Theorema  10. 

516.  Superfcies  cy> 
Tmdri  recli  feclufis  bafi- 
hus  tequalis  efi  retlan- 
gulo  fub peripberia  &  aU 
titudine  cylindri. 

Demonstratio  - 
Concipiatur  arcus  EF 
adeo  parvus  ut  pro  li- 
nea  refta  haberi  poflit, 
ducanturque  rectae  EG  &  FH  inter 
fe  parallelac  &  ad  EF  perpendicula- 
res.  Qiioniam  etiam  arcus  EF  ipfi 
GH  parallelus(  §.  465  > ; erit  EGHF 
reclangulum.  Superficies  itaque  cy- 
lindri  in  innumera  rectangula  ,  ipfi 
EGHF  ajquah*a,refolvitur,  quorum 
communis  altitudo  eft  EG  feu  alti- 
tudo  cylindri  (  §.  2  29  ) ,  bafes  vero  jun- 
&im  fumtse  periphcriac  acquanttir  . 
Ergo  eadem  aequalis  eft  redlangulo 
fub  peripheria  &  altitudine  cylindri 
($.  388).  £.  e.  d. 

ScHOLION. 

?I7.  HJmirmm  mrculut  in  iptolibtt  tnfm  um  txi- 
«uut  affumiiur,  ut ,  fi  tjut  diftrtntinle  mmltiftU*. 
ti  fufponttmr  ftr  numtrum  ftriium ,  i»  ftri- 
fhtrU  concifitur  divifit ,  prodtat  particuU  in  dtto 
Ufi  intfjignihHh  ,  idttqut  tonttmftibilis  farvitatis  ! 
qucd  fiai  f*fit  fattt  ,  tjucd  foiygonum  circulo  infcri- 
ftum  continuo  affrofinauat  md  ftrrfhtriam.  Et  idtm 
ttntndum  tfi  in  aiiit  ffibut>nli  4»   infinitt  f*rtl* 


ftrm»  futrit.  Std  tx  infiitmvt  M  dcrt  Hxtmm*  hi 
TbiUfifhi*  frim* . 

Problbma  8. 
518.  Rttc  pro  cylindro  defcribere . 

R&SOLUTIO. 


11« 


i.Eadem  diametro  defcribantur  cir- 

culi  AB&  CD. 
x.  Invcniatur  horum  peripheria  ( §. 

4x9). 

j.  Super  BC  altitudini  cylindri  ae- 
quali  conftruatur  re&anguium  (  §. 
3  3  9  ) ,  ita  ut  CF  fit  peripheriae  in- 
ventse  acqualis. 

Ex  hoc  reti  conftrui  poteft  cylindrus 

(S.516). 

Theorema 

519.  Superficies  co- 
ni  retli  feclufa  bafi  *- 
qualis  efi  trianguh  , 
cujus  bafis  peripberiay 
altitudo  latus  coni. 

Demonstratio  . 

Sit  arcus  LM  in- 
finite  parvus ,  ideo- 
que  a  re&a  non   diflferens  ;  trian- 
gulum  KLM  pro  re&ilineo  recte 

habe- 
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habebitur:  cumque  angulus  K  fit  in- 
finite  parvus ;  anguli  L  &  M  a  re- 
£tis  non  difterunt  (  §.  Z40  )  ,  eftque 
idco  KM  ad  LM  perpendicularis  (§. 
78  ),confequcnter  trianguli  KMLal- 
titudo  (§.  228).  Sed  coni  reai  fu- 
perficies  in  innumcra  iftiufmodi  tri- 
angula  intcr  fe  aequalia  refol vitur  (  §. 
467.  251)«  Ergo  intcgra  coni  re&i 
fuperficics  acqualis  eft  triangulo ,  cujus 
altitudo  latcri ,  bafis  periphcriae  coni 
aequalis  ($.389)-  J£;  d- 

COROLLARIUM. 

Sto.  Qgoniam  fuperficies  coni  re&i  «quatur 
itCtoix  circuli  laterc  coni  tanquam  radio  defcri- 
pti    cujos  arcus  peripherise  coni  squalis  (  f. 

415';.  pe"'Ph«ri*  vcro  faiu  inter  fe  m  r*dii 
(  6.  411 )  i  peripheria  bafeos  feu  ,  quod  idem 
eh  arcus  fe&oris  ad  peripheriam  fui  circuli 
eani  habet  rationem,  quam  radjus  bafis  ad  la- 
tus  coni . 

Problema  9. 
jjzi.  Rtte  pro  fyramtde  defcribere. 
Rfisoiy  tio, 


Sit  c.  gr.conftruenda  pyramis  trian- 
gularis. 

1.  Radio  AB  defcribatur  arcus  BE 
&  ei  applicentur  tres  chordac  BC , 
CD  &  DE  inter  fe  aequales. 

2.  Supcr  DC  conftruatur  triangu 


18, 

lum  aequilaterum  DFC  ,  ducan. 
turque  redtas  AD  Sc  AC. 
Ex  boc  reti  pyramis  conftrui  ppteil 
(§.  471). 

ScHOLI  ON. 

J »».  Si  Uttrt  bafi,  fyramidit  VC  ,CP  &  DF  in- 
tcqitM*  futrinti  tvidtnt  tfi  fitri  dtLcrt  £DssDJ» 
e>  CS=CF .  Tite  Uec  Uiet,  <juid  f*Hm  tfu,  fit  , 
fi  b*\xt  fmtrit  t*lji<m*m  fivt  rt^uUrt  ,  five  irrt- 
guUrt . 

PROBLBMA  10. 

523.  Rete  pro  Cono  reRo  defcrh 
bere . 

Rbsoiutio. 

1.  Diametro  ba- 
fis  AB  dcfcri- 
batur  circulus 
&  diameter 
producatur  in 
C,  donec  AC 
lateri  coni  ac-j>| 
qualis  fiat . 

2.  Uuaeratur  ad 
2  AC&ABin 
numeris  deter- 
minatas  ,  atque 
quartus  proportionalis  (§.  301  A- 
ritb.  ). 

3.  Radio  CA  ex  centro  C  defcriba- 
tur  arcus  DE  &  ope  inftrumenti 
transportatorii  fiat  angulus  DCE, 
confcquenter  arcus  DE(£.  57  )DU* 
mero  graduum  invento  aequalis. 

Erit  fe&or  CDE  cum  circulo  AB  rc- 
tc  pro  cono  rec~lo  ( JT.  5  20  ) . 

COROLLARIUM. 
£14.  Qnodfi  ex  A  io  F  transferator  latus  co- 
ni  uoncati  St  radio  CF  arcus  GH  defcnbatur  , 
tandemque  ad  360°»  numerum  graduum  arcut 
GH  atque  FC  numerus  quartus  proportionalis 
qu2ratur,&  inde  dianwcer  circuli  IF  determine- 
tur  j  habcbitur  rcte  pro  cono  truncato .  fcft  e- 
nim  CDBAE  rete  pro  cono  integro,CGFlH  pro 
conoabfciffo(f.j»}j.£rgo  DBtHlG  pro  truncato, 

Pro- 


numerus 
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Problema  II. 


525.  Rete  pro  Tetraedro,  defcri. 
bere. 

R  e  s  O  L  l;  t  10- 

1.  Coftruatur 

triangulum  x- 

quilaterum  D 

EF($.  198). 
a.  Supcr  fingu- 

lis  ejus  laterU 

bus  conftru- 

antur  adhuc 

alia  itidem  a>£" 

quilatera  DA 

E,  EBF  &FCD($.f/f.  ). 
Ex  hoc  reti  tetraedrum.  conftrui  po- 
teft  (§-475)- 

COHOLLARIU  M#. 


Ji*.  Qgodft  BC  contiraietur  in  H,  donec  1U 
*t  CH^FC,&,ut  in  refolutione  problematis, 
coottruantur  triaogula  sequilatera  CHI  ,  CGH  , 
HLI,  DCI  (  fi.  19»  )>  ex  reir  o£Uedrum  con- 
itxui  potcft(/.47*)  • 

P  R  O  B  L  E  M,  A  1». 

517.  Rete  pro  Jcofaedro  defcri- 
bere  . 


1.  Conftruarur  triangulum  Jequilate- 

rum  ABC  ($.198  ). 
z.  In  bafi  AB  continuata  fiat  AB— BF 

=  FG=GH  =  HD. 
3*  Pcr  C  agaturipfi  ABparallela  CE 

($.  is»  )  &  fiat  AB  =  CI  =  IK 

=  KL  =  LM  =  ME. 

4.  Ducantur  re&ae  CS  per  C  &  B  , 
NT  per  I&F,OVpcrK&G 
&c. 

5.  Similiter  ducantur  aliacrecTrap  YO 
per  B  &  I,  SP  per  F  &  K,  TQ^ 
per  G  &  L  &c. 

Dico  ex  hoc  rcti  conftrui  pofle  Ico- 
faedrum. 

Demonstra  tio. 
Demonftrandum  cft,  viginti  tri* 
aneula  AYB  ,  ABC  ,  CBI,  CIN  , 
BSF,  BFI,  IFK,  IKO  &c.  arqui- 
latera  &  inter  fe  a?qualiaefle($.475): 
id  quod  fequenti  ratione  pateicit  .. 
Quoniam  AR  parallcla  &  arqualis 
ipft  CI  fer  confiruSi.  atquc  etiam  AC 
sequalis  &  parallcla  ip£i  BI  ($.  257); 
erito=x  &/»=»($.*  3*  ) ,  confcquen- 
ter  A.  CAB  =  &  «  ACBI  ($.251  ).Ec- 
dem  modo  oftenditur  efle  A  CBI 
=  &  ABIF=&  *  AFIK  &c.  Porro 
quoniam  CI  &  BF  funt  intcr  fe  ae- 
quales  atquc  parallclx  per  confir.  c- 

rit 
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rit  NT  parallela  ipfi  CS  ($.  257 ) ,  i- 1  arqualia ($. 475).  Nimirum  AB=G  A 

=BL=GQ5rQL  per  conftr.  Cum- 
que  anguli  x  mcnfura  fit  arcus  dimi- 
dius  ABCD  ($.314),  anguli  vero 
pentagoni  E  fimiliter  fit  menfura  di- 
midius  arcus  ABCD  (  $.  314);  Crit 
angulus  *  angulo  pentagoni  E  jequa- 
lis  f  §.  141  )  .  Ec  quoniam  eodcni 


dcoquc y  —  u  8ci z=:o(§ .  233),  con- 1 
fequenter  ACIN=&u>ACBI($.z5 1). 
Eodem  modo  oftenditur  eiTeACBI 
=&  «  AIOK=&  wAKPL  &c.=& 
c«AAYB=&  ui  ABSF=&  co  AFTG 
&c.  Sunt  itaque  omnia  triangula  in- 
ter  fc  aequalia  &  aajuilatcra .  Qe.  d. 

PrOBLEMA  ij. 

518.  Rttt  pro  Dodtcacdro  defcrU 
Itrs. 


1.  Defcribatur  pentagonum  regulare 
ABCDE($.35z). 

2.  Applicata  regula  ad  A  &  D  du- 
cantur  re&x  AG  &  DF  ipfi  AB 
aequales . 

3.  Eodcm  modo  ducantur  AI  &HC, 
BL  &KD,  BN&EM  &c. 

4.  Intervallo  lateris  pentagoni  fiat 
interfeftio  in  Qjcx  G  &  L ,  in  R 
ex  N  &  O ,  in  S  ex  H  &  F  &c. 
ducanturque  GQ&  QL,  NR  & 
OR,HS&FS^cc. 

5.  Eodem  modo  conftruantur  penta* 
gona  reliqua  at  hy  c,  d,  cyf. 

Demonstratio. 
Demonftrandum  cft  pcntagona  o- 
mnia  efle  regularia  ipfique  ABCDE 


modo  oftenditur  ,  eflc  quoque 


an- 


gulnm  u  angulo  pentagoni  aequalem/ 
crit  ABLQG  pcntagonum  rcgulare 
(5-  3SO>  idque,ob  latus  commune 
AB,ipfi  AEDCBacquaJe  (  $.  177; 
161).  Eadem  demonftratio  cum  de 
rcliquis  pentagonis  valeat ;  cvidcns 
eft  ,  omnia  &  regularia,  &  inter  fe 
aequalia  e(Te.  J^c.d. 

Problema  14. 

S19.  Corpora  Ceometrica  conftrue. 
rt. 

Resolutio. 

1.  Delineentur  retia  in  charta  ex 
pluribus  foliis  compa&a  ($.  513 
&  feqq.). 

2.  Delineata  exfcindantur  ,  refecra 
charta  fuperflua  juxta  eorum  pe- 
rimetros  . 

3.  Exfcifla  agglutinentur  chartae  co- 
lorarae . 

4.  Hujus  fupcrfluum  ita  refecetur  , 
ut  partibus  perimetri  alternis  mar- 
gines  quidam  relinquantur,quem- 
admoaum  videre  eft  in  figura  pro  re- 
ti  tetraedri,qua;  eft  prima  pag.  pracc. 

5.  Singula  rctium  intra  perimetrum 
lineamenta ,  e.  gr.  EF,  FD  &  DE 
in  reti  tetraedri ,  fcalpcllo  profun- 
dius  imprimantur ,  ut  commode 
complicari  queant  latera  perimetri 
lolidi . 

6.  De- 
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Denique  retia  complicentur  & 
marginum  ope  conglutincntur. 

Theorema  %u 

530.  Tetraedrum  ,  ORaedrum  , 
Jcofaedrum,  Cubus  &  Dodecaedrum 
funt  corpora  regularia  ,  nec  prater 
bac  quinque  aliud  pojfbile  . 

DbMONSTRATIO: 

Tetraedrum  quatuor ,  Octaedrum 
octo ,  Icofaedrum  viginti  triangulis 
regularibus  ,  Cubus  lex  quadratis, 
Dodecaedrum  denique  duodecim  pen- 
tagonis  regularibus  inter  te  aequalibus 
terminatur  ($.46o-475);  Sunt  igi- 
tur  harc  corpora  regularia  )• 
Oiiod  erat  unum  . 

^ln  Tetraedro  tres ,in Oftaedroqua- 
tuor  ,  in  Icofaedro  quinque  anguli 
plani  trianguli  regularis  ad  folidum 
dficiendum  concurrunt  ($.  5 1 5- 5*6; 
527).Quoniam  vero  fumma  6ifliuf- 


modiangulorumeftjfio°(5.i43);trian- 
gulis  regularibus  nullum  corpus  prac- 
ter  illa  tria  contineri  poteft  ($.45l)« 
InCubotrcs  anguli  quadrati  folidum 

efficiunt  (  jT.  5 » 3 )  •  QHare  cum,  fum~ 
ma  quatuor  iftiufmodi  angulorum 

fit  3600  ($.  98.  i44)i<l"airatIS  nul" 
lum  corpus  continetur  nifi  Cubus .  In 
Dodecaedrotres  anguli  pentagoni  re- 
gularis  folidum  conftituunt  (  §.  528  ). 
Quia  vero  fumma  quatuor  eft  4J1  , 
&  fumma  trium  in  exagono  regulan 
eft  3600,  atque  in  reliquis  figuns  re. 
gularibus  3  6o°major  ($•  34  S)M  ang»- 
luraverofolidum  conftituendum  mi- 
nimum  tres  plani  requiruntur  (  §. 
447);  pentagonis  regularibus  nonniii 
Dodecaedrum ,  figuris  vcro  plurium 
laterum  nullum  corpus  terminari  po- 
teft  .  Corpora  igitur  regularia  non- 
nifi  quinquc  funt .  j(W  erat  alt*. 
rum. 


C  A  P  U  T  IV. 

De  Dimenfione  Solidorum. 


PrOBLBMA 

531.  Superfi.  * 
ciem  ac  foltdtta-  S~ 
temCubi  deter-  ^fTYl 
minare. 

Resolutio  . 
i.Cum  fuperfi-  B 


cies  cubi  ex  fexquadratis  acquali- 
bus  componatur  (  §.  460  )  ;  Jjtus 
cubi  in  ieipfum  ducatur&  factum 
per  6  multiplicetur  ($.  37°  )  • 
2   Quodfi  idem  factum  in  latus 

'  ducatur  :  prodibit  foliditas  cubi . 

E.gr. 
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Sic  e.  gr.  latui  cubi  AB  t°  7'  4". 

AB  =  »  7  4  Bafis=7  j  0  7  6 

*  7  4  AB=  »74 


1096 
I  9  1  8 
S  4  8 


}  o  o  }  o  4 

5*55}* 
X  5  o  1  j  » 


ABDC=7  j  o  7  6    Solid.  >  ©°J  7  o'«  »  4" 
6 

Supcrf.4  j°o  4'  j  6" 

Demonsiratio, 
Cum  menfurac  folidorum  fint  cu- 
bi,  quorum  latera  perticae  ,  pcdi,di- 
gito  &c ,  aequaiia  ( §.  477 );  folidita- 
tcm  cubi  decerminaturus  invenirede- 
bet,  quot  perticx,  pedes  ,  digtti  &c. 
cubici  in  co  contineantur  .  Quodfi 
jam  latus  in  partes  quotcunque  aequa- 
lcs  divifum  concipiamus  ;  tot  erunt 
cuborum  ordines,  quot  in  Iaterc  AB 
partcs ,  &  in  quolibet  ordine  totidem 
exiftent,  quot  in  bafi  ACFE  qua- 
drara.  Quare  fi  bafin  ACFE  ,  hoc 
eft,fac"him  ex  latere  cubi  infeipfum 
(§•  37°  )>  pcr  ^atus  cubi  ABmuIti- 
pliccs  ;  prodibit  numcrus  cuborum 
mioorum,ex  quibus  major  compo- 
nitur .      9 .  d. 

CoROLIARXUM  t. 

J}1.  Si  Iatui  cubi  fucric  10  }  erit  iolijitas 
looo  :  fi  illud  n,  hac  1718.  Quare  cum  per- 
tica  Geometrarum  fit  10  pedum  ,  pei  10  digi- 
tofum  Scc.  (  J.  ij)i  pertica  cubica  eft  1000 
pedum  cubicorum,  pes  cubicus  iooo  digitorum 
cubicorum  &c.  Hinc  in  exemplo  noftro  folidi- 
tas  cubi  ell  »o°j70'8x4".  Similiter  cum  perti- 
ca  Rhetuna  fit  11  pedum,  pes  u  digitorum  5 
pcrtica  cubica  eft  1718  pedum  >  pes  cubicus 
1728  digitorum .  Quare  fi  in  noftro  exernplo 
aoj7o8»4  dividas  per  1718;  quotus  erit  11904' 
&  711"  .  Quodfi  11004'  porro  dividas  per  1718; 
quotus  crir  6°  &  ij}6' ,  ideoque  habebis  «°  , 
»J3<*'  Si  7«i"« 

ScHOLION. 

jjj.  Tattt  idn  |  r[»«ntmm  divifio  mtnfnrm  ftH  10 
f  jricj  pr*fttt  divijiont  in  il. 

Wolfii  Oper.Matb.Tom.J. 


Coroliarium  i. 

JJ4-  Cubi  funt  in  ratione  triplicata  latcrum 
it*39  Ar'"hm'}  &  *9ua1"*  fi  Uttt»  «gualia 

THEOREMA  aj. 

535-  Parallelcpipcda ,  Prifmata& 
Cylindri,  quorum  bafes  &  attitudines 
aquantur^  aqualia  futst . 

Demonstratio. 

Concipiantur  haec  corpora  planis 
corum  bafibus  parallclis  tecari  indif- 
cos  crasfitiei  quantumlibet  exiguae  . 
Quoniam  altitudines  aequantur/vriy- 
potb.  exuno  tot  difci  prodibunt,  quot 
ex  altero.  Cumque  plana  fe<5tionum 
bafi  parallelarum  eidem  a-qualia  (  §. 
463.  458.  466),  bafcs  vcro  illorum 
corporum  inter  fe  aequales  fint  pcr 
bypotb.  etiam  difci  finguli  unius  cor- 
poris  difcis  fingulis  aiterius  aequan- 
tur  (  S.  87  Aritb.  )  ,  confequenter 
cum  difci  omnes  fimul  fumti  cum 
corporibus  idem  fint ,  corpora  tota 
inter  fe  a:qualia  funt  ($.88  Aritb.)% 

Problema  16. 

536.  Metiri  fuperficiem  ac  folidi. 
tatem  parallelepipedi . 

R  E  SO  L  U  T  I  O. 

i.  Quaeratur  j 
area    paral-  L 
lelogrammo- 
rum  ILMK, 
LMON  & 
OMKP  ( §. 

z  Addantur  in  unam  fummam  oc 
B  b  hacc 


i94 

hxc  multi- 
plicetur  per  m 
\.  Erit  fa- 
£him  fuper- 
ficies  paral- 
lelepipedi($. 
464). 

3.  Quofi  bafis  ILMK  multiplice- 
tur  per  altitudinem  ;  prodibit  fo- 
liditas  ejufdem . 

Sic  e.  gr.  LM  =  j«',MK=is',  MO  =  n',& 
parallelepipcdum  reclangulum . 

LM=j6  LM  =  j* 
MK=  if  MO=u 


MK  =  tj 

MO=n 


180 
3« 


7* 
3« 


30 


LIKM540 
MO  is 


1080 

H 


LMON  4jx 
LIKM  540 
MOPK  180 


M0I'K  lio 


»13* 
% 


Solid.  6°48o' 


Elcmnta  CcomctrU  Pars  11.  Cap.  TV. 

vidit  parallelepipedum  ABDCEFGH 
in  duo  prifmata  ADCEFH  &  ADB 
GFHinter  fe  ^ualia. 

1 

Demonstratio. 

Diagonalis  AD  dividit  parallelo- 
grammum  CABD  in  duo  triangula 
aequalia  ACD  &  DBA  (  §.  337  )  . 
Habent  ergo  prifmata  ba/cs  aequa- 
les  .  Quare  cum  planum  ABDG 
fit  paralleJum  plano  HGFE  ($.462, 
456);  cadem  quoque  erit  utriulque 
altitudo  ($.498),  &  ipfa  itidem  a:- 
quaUa  funt(  ( §.  535).  n  j. 

COROLLARIUM. 
<j8.  Eft  ergo  prifroa  triangolare  dimidfam 
dVitud!nrs,Pedl  fUptr  dUi>U         ftd  ejufd<nl 

Problema  x7. 
539.  Mftm  fuperfciem  ac  [olidit*. 
tem  prijmatis. 

^  ESOIUTIO» 

1.  Quaeratur  bafis(£.  B 
391.  400.401) ,  & 
multiplicetur  per  z. 
z.  Quaerantur  porro 
arex  parallelogram- 
morum  prifma  cir- 
cuncirca  terminan- 
tium  {§.  370.375- 
387  )  ,  &  earum 
lumma  addatur  fa- 
cto  antecedenti. 
Ita  prodibit  fuperficies  integra  priA 

matis  (§.  457). 
3.  Quodfi  bafis  BAC  per  altitudi- 
ncm  CD  multiplicctur  jhabebitur 
ejufdem  fbliditas. 

E.gr. 


»J°04 


Superficiei. 

Demonstratio. 
Dc  parallelepipcdo  redrangulo  ea 
dem  valet  demonftratio,  qua  in  pro- 
bkm.  15  ($.  531  )ufi  fumus.  Cum 
vero  obliquangulum  jcquetur  rcclan- 
gulo  fuper  eadem  bafi  &  ejufdem  al- 
titudinis  (§.  535);  du&a  bafi  in  alti- 
tudinem  habeturquoque  foliditasob- 
liquanguli.  g^e.  d. 

Theorema  »4« 


Sn.Planum  diagonale  AHFD  di- 
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B.gr.SitBC=4°}V',  AG=3°j'7",CD=:«0«y' 

AC —4  3  »' 
CD  —  8  6  9 

3888 
*  5  ?  » 
i  4  $  © 
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iBC=x  1  6" 
AG  rr  j  j  7 


ACDfc  375408 
1  ABC     1  54114 


1080 

_  <4» 

Bafis  7  7  1  1  x" 
CD  869 

6  9  4008 
4  6  x  6  7  x 

<i  .«  t  9  <  Superfic.i  *  S°o  V  4  I" 

«  79o  1  cr*  J  »  «"Sohditti. 

Demonstratio. 
Prifma  triangulare  eft  dimidium 
parallelepipedi  luper  dupla  bafi ,  fed 
ejufdem  altitudinis  ($.  538;.  Quodfi 
vero  dupla  bafis  ,  hoc  eft ,  paraltelo- 
grammum  multiplicetur  per  altitudi- 
nem  ;  foliditas  parallelepipedi  pro- 
dit  ($.  536  ).  Ergo  fi  fimpla  ,  hoc 
efl  ,  triangulum  per  eandem  altitu- 
dinem  multiplicetur  ;  parallelepipe- 
di  dimidium ,  hoc  eft  ,  prifmatis  ib- 
liditas  habetur.  Omnia  prifmata  re- 
liqua  cum  in  triangularia  refolvi  pof- 
fint ;  eorum  quoque  foliditas  prodit, 
bafi  pcr  altitudinem  multiplicata . 
£.  e.  d. 

iCHOIION. 

540  Im  txtmplo  nnftro  afnmfmui ,  frifnuttit  bsfin 
tfit  triangulum  rrguUrt .  Queifi  vero  k*fii  futrh 
faur*  irreguUris  j  partiltUgramma  Uxtmlia.  imt- 
1*MU  funtj  ideoyut  «rtA  uniufcujufaut  figilUtim  •' 
Vtnitnd* . 

Problema 
541.  Data  diame- 
tro  AB  tt  altitudine 
cylindri  CF ,  invenire 
fuperfciem  ac  folidi- 
tatem  ejut. 

R  ESOIUTIO- 

i.Quzratur  periphe- 
ria  bafeos  &  bafis 
ipfa  (§.429)*  harcque  multiplice 


In- 


iB. 


tur  per  2. 
2.  Peripheria  ducatur  in  altitudi- 
nem;  quod  prodit  eft  fuperficies 
feclufis  bafibus  ($.  516). 

3-  Quare  fi  eidem  addatur  faclum 
antecedens;  habebitur  fuperficies 
integra . 

4-  Ducatur  quoque  bafis  in  altitudi- 
nem.  Faclum erit  folrditas  cylindri. 

E.  gr.  Su  AB  =  $°6',  CF=:x406'i  erit  pcr». 
pheria  =    1758  4"'  r 
CF  Sj  x  4  6  o  0"' 

1     SJ  •  4  •  ■ 
70336 

)  5  1  6  t 


Sup.abfqueBaf.4  3  a  5  6  6  4"  [00 
Dupl.  Baf.   4  9*35* 

Superfic.   4  «  i°8  o'i  6" 

Bafij  =  *  461  7  6" 
CF  =  1460" 


»477oj6o 
984704 
4  9  *  3  5  * 


Solidit.6  o  5°5  9  x'  9  6  o" 

Demonstratio. 
Cum  circulus  xqualis  fit  trian- 
gulo  ,  cujus  bafis  peripheria  ,  alti- 
tudo  radius  (<$. 410)  ;  cylindrus  x- 
qualis  erit  prifmati  triangulari  ean- 
dem  cum  ipfo  ahitudinem  &  bafin 
aequalem  habenti  (  §.  525  )  .  Ejus 
ergo  foliditas  habetur  ,  ducta  bafi 
in  altitudinera($.  3J9).  e.  d. 
Thborema  1 J . 


M 


A     K  B 
542.  Pyramides  &  Cotti  fuper  ea. 
B  b  2  dem 


Elementa  GeometrU  Pars  Ih  Cap.  IV. 

D  tumlibet  exiguse  craffitieiio  eadem  a 
bafi  diftantia  inter  fe  acquantur.  Quo- 
niam  itaque  ob  arquales  altitudines 
per  bypoto.  cx  una  pyramide  tot  di- 
fci  fecari  poflunt,  quot  cx  altera  ; 
pyramis  una  alteri  aqualis  fit  ne- 
ceflc  eft  (§.  88  Antb.).  Quod  erat 
unum . 

Quodfi  triangula  ACB  &  ADB 
fuerint  fecliones  triangulares  cono- 
rum  ;  erunt  EF  &  GH  diametri 
circulorum  bafi  communi  parallelo- 
rum  (^. 468  ).  Cum  igitur  circuli  i- 
fti  aequales  fint  (§.  171  )  ,  eodem  , 
quo  ante,  modo  demonftratur  ,  co- 
nos  asquales  efte  .    guod  erat  alte- 


dem  hafi  &  ejufdem  altitudinis ,  funt 
a-quales. 

D  B  M  O  N  S  T  R  A  T  I  O. 

Sit  ACB  unum  e  triangulis,  qui- 
bus  terminatur  pyramis  una  ;  ADB 
vero  unum  e  triangulis,quibus  ter- 
minatur  altera:  du£ta  EL  ipfi  AB 
parallela  ($.2  58):erit  IK  =  LM($. 
226)  ,  ideoque  ob  CK  =  DM  per 
bypotb.  CI  =  DL  (  §.  91  Aritb.  )  : 
EFvcro&GHerunt  latera  planorum, 
cmibus  lecantur  pyramides  bafibus 
Juis  parallelorum .  Jam  cum  fit  A 
CEF  c«  A  C  AB ,  &  ADGH  o  A  D  A  B 
(  %.  268);  erit  CI:CK  =  EF:AB, 
&DL:DM— GH:AB($.396).Sed 
CI  =  DL  &  CK  =DM per  demonfir. 
Ergo  EF:AB  =  GH:  AB  (  §.  167 
Aritb.)y  confcquenter  EF  =  GH($. 
177  Aritb.).]am  fi  pyramides  fecan- 
rur  planis  bafi  parallelis;  plana  fe- 
clionum  bafi  fimilia  funt  ($.  474)  , 
conlequenter  planum,cujus  latus  cft 
EF,  erit  ad  bafin  ut  EF*  ad  AB*, 
&  planum,  cujus  latus  eft  GH,erit 
ad  eana>m  bafin  ut  GH2  ad  AB1 
($.406).  Quare  cum  EF2  =GHl 
pcr  demonfir.  planum  ,  cujus  latus 
eft  EF ,  &  planum ,  cujus  latus  cft 
GH  ,  ad  bafin  candcm  rationem 
habent  (  §.  168  Aritb.) ,  conlcquen- 
ter  plana  ifta  inter  le  acqualia  lunt 
(£.  177  Aritb.).  Igitur  &  dilci  quan- 


T  h  e  o  R  E  MA  li. 
54  j.  Prifma  triangulare  in  tret 
pyramides  aquales  dividi  poteft. 

Demons  TRAtio. 
Quoniam  planum  A  Ai 
CB  parallelum  plano 
DFE(^4  5  6);pyramides 
ABCF  &  DFEA  ha- 
bent  altitudinem  ean- 
dcm(S.498)atque  ba- 
fes  ACB  &  DFE  x- 
quales  ($.457).  Sunt 
ergo  arquales  (  §.  542). 
SimilitercumBEFC  fit 
parallelogrammum  (§. 

457 *CFB  =  A 

BFE  (§.237)-  Ha- 
bent  ideo  pyramides  ACBF  &  BEFA 
aequales  bafirs.  Quoniam  vcio  ha; 
bafes  in  eodem  funt  plano  ,  quod 
per  fe  patet  ,  &  verticcm  commu- 
nem  in  A  habcnt,  ab  eodem  vero 
punclo  fublimi  A  ad  idem  planum 
BEFC  nonnifi  unica  perpcndicula- 

ris 
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ris  duci  potcfl  (  §.  48  9  ) ;  pyramides 
iftae  eandem  quoque  altitudinem  ha- 
bent,  confequenter  acquales  funt($. 
542^.  Quamobrem  tres  iftac  pyra. 
mides  inrcr  fe  acquantur  (  §.  $7  A 
ritb.  ).       e.  d. 

ScHOlION. 

544.  Sl  tx  ligne  ftrttur  fAfnm.  &  dtbita  r«;V 
rtt  fr.nn.  ;  dtmenjirdlit  taftui  tirenum  msgit  ac- 
ttmmodatur .  Jme  td  bilanctm  ttyualius  fendtrum 
*t*min*ri  &  Indt  magnitudinit  mtptalitxt  telligi 
J*tt/i. 

COROLLARIUM  I. 

54 f.  Pvramis  triangularis  eA  tertia  pars  prif- 
mi:h  fuper  eadem  bafi  Sc  ejufdem  altitudnus  . 

CoROLLARIUM  t. 

946.  Et  quoniam  raultangulare  quodvis  in 
triangularia  refolvi  poteft  $  quatlibet  pyramis 
eft  pars  tertia  prifmatis  fuper  eadem  faafi  &  e- 
jufdem  altitudinis  ($.  187  Aritb. ); 

COROLLARIUM  }. 

J47.  Qnia  conui  pro  pyramide  infinitangula 
haberi  poteft ,  8c  cylindrus  pro  pnfmate  mfini. 
canguto;  conm  pari  tertia  eft  cylindri  fuper 
aequali  bafi  Sc  ejuldcra  altitudiois. 

Problema  19. 

548.  Metiri  fuperfciem  ac  folidi- 
tatem  pyramidis  &  coni. 

Resolutio. 

Qusrarur  foliditas  prifmatis  vel 
cyliruiri  eandem  cum  pyramide  vel 
cono  bafin  atque  altitudinem  haben- 
tis  (  $.s?9-  54i  )  ,  inventaque  per 
3  dividaturrquotus  erit  foliditas  py- 
ramidis  vel  coni  (§.  546.  547)- 

E.  gr.  Si  foliditas  prifmatis  fuerit  6"70«°J*8", 
ut  in  probl.  17  (  *•  339  )  i  erit  foliditas  j>y- 
ramidis  **jj6776"  •  Si  foliditas  cylindri  fue- 
rit  6o559*9<5o",ut  in  probl.  18  (  J.  54«  )  i  «" 
foliditas  coni  aoi864jio". 


Superficies  pyraml- 
dis  habetur ,  fi  tam  ba- 
fis  ABC,  quam  tnan- 
gulorum  lateralium  A 
CD,  CBD ,  BDA  areas 
inveftigentur  (  §•  $9%) 
arque  in  unam  ium- 
mam  fcolligantur . 

Coni  denique  re&i 
fuperficies  prodit ,  peripheria  bafeos 
in  latus  ejus  dimidium  au&z(§.$i9), 
&  bafi ,  qui  circulus  efl ,  eidem  ad- 
dita . 

E.  gr.  Sit  diameter  co- 
ni  NM=56',  erit  peri- 
pheria  17584"'  ,  bafis 
146176"  (  §.  4*9  )  •  S«t 
altitudo  KL  =  »46'.  Quo- 
niam  LM  = \ NM  S=af 
8c  KM*  =  KLl  +  LM* 
=  605 1 6'-f-7  84—6 1  Joo' 
($.4i7);eritKM=i47J" 
(  fj.  169  Arith.)  ,  confe- 
quenter  fuperficies  coni 
ieclufa  bafi  11760*0"»  Sc 
hinc  integra  141»  »96". 

Problema  10. 


549.  Metiri  fuperfciem  ac  fofidtta- 
tem  coni  truncati,  datit  ejur  ahitu- 
dme  CH  &  diametris  bafium  AB  & 
CD. 

Resolutio. 

1.  Datis  diametxis  bafiumCD&AB 

inve- 


198 


Elementa  Geometrk  P*rs  Jl.  Cap.  W , 

trahitur.  Sed  fuperficies  minoris 


M 


Inveniantur  peripherix  (§.  4*9)- 
1.  Ad  quadratum  altitudinis  CH 
addatur  quadratumdiflferentiae  ra- 
diorum  AH  &  ex  aggregato  ex- 
trahatur  radix  ($  269  Aritb.^ut 
habeatur  latus  AC  (§.+17)- 
3.  Semifumma  peripheriarum  mul- 
tiplicetur  per  latus  AC:  produ- 
&um  erit  fuperficies  coni  trun- 
cati. 

Sit  e.  gr.  AB=8*,  CD=5',  CH=io*i  erit 

100  }  1  4   » 

8 

z  %  1  i "  Periph.  maj. 
CH*  =  i  00' 
AH 1  =  I 


ACx  =  t  o  l' 
ErgoAC  =  t  005' 

I  o  o  3  I  J 


fcrtf. 
—  6' 


1884' 


Periph.  niin. 
Periph.  maj. 


4  3  9 


6"  Summa. 


a  1  9  8"'  Semifumma . 
100  j'"  AC 


10990 
« 19800 


a  1  o°*  9  9  ©"'  Superfic.  coni 

( truoc 

Demonstratio. 
Superficies  coni  truncati  relinqui- 
tur  ,    fi  fupcrficies  coni  minoris 
ECD  a  fuperficie  majoris  AEB  fub- 


quatur  triangulo,  cujus  bafis  Hlpe- 
riphcria  diametro  CD  defcripta  ,  al- 
titudo  MK,  latus  EC  ;  fuperficies 
majoris  vero  triangulo ,  cujus  bafis 
NO  peripheria  diametro  AB  defcri- 
pta ,  altitudo  ML  ,  latus  AE  (  §. 
519).  Cum  vero  prior  fit  parspo- 
ftcrioris ;  illa  ex  hac  fubtracla  ,  re- 
linquitur  pro  fuperficic  coni  trunca- 
ti  trapezium  parallelarum  bafium 
HION,  cujusquidem  bafes  HI  & 
NO  peripheriis  diametris  CD  atque 
AB  defcriptis  xquales  funt ,  altitudo 
KL  vero  latus  AC  exiftit .  Habetur 
igitur  fuperficies  coni  fruncati  femi- 
fumma  di&arum  peripheriarum  in 
AC  dufta  (§.400).      e.  d. 

Demifia  ex  C  perpendiculan  CH 
ad  diametrum  AB,  cum  etiam  fit 
axis  EF  ad  eandcm  in  cono  recto 
perpendicujaris  467);  erunt  CH 
&  EF  parallelae  (§.^l6).  Quam- 
obrem  cum  triangulum  EAF  lecet 
duo  plana  parallela  CD  &  AB  per 
bypotb.  erunt  femidiamctri  CG  &  AF 
parallelac  (  §.  499  )  >  confequentcr 
CG  =  HF($.zS7)  &  CH  =  FG 
( §.  cit. ) .  Soliditatcm  igitur  coni  trun- 
cati  inventurus 

1.  Inferat  (§.  z68 ):ut  difTerentia  fc- 
midiametrorum  AH  ad  altitudi- 
nem  coni  truncati  CH  ,  ita  femi- 
diameter  major  AF  ad  altitudi- 
nem  coni  integri  FE ,  per  probl. 
3 1  Arith:($.  *oz  Aritb.)  invcnien- 

dam.  . 
i.  Ex  hac  inventa  fubducat  altitudi- 
nem  coni  truncati  GF ,  ut  rclin- 
quatur  altitudo  ablati  EG. 

j.Quac- 
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j.Quaerat  foliditatemconorumCED 

&  AEB($.j48). 
4.  Denique  illam  ex  hac  au&rat  ;re- 

fidua  erit  foliditas  cont  truncati 

ACDB. 
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£.  er.  Sfnt  omnit,  utantej  erit  FE  =  40', 
&  htcic  EG  =  |o' 
Pexiph.  roaior  *511 

4-AB  *oo' 


Bafis  major 
EF 


$01400' 


1009600000' 


Conus  AEB     ^»$98666«  tf-i'" 

reriph.  minor  I884'" 

VCD  150" 



-•  •  *  ;i~ .  j  ■ 
Bafis  mino 
+  EG 


94*00  t 
1884 


»81600" 
1000' 


Conus  CED  li  1600000 
Conus    AEB  669866666-*- 

Conus  truncatus  587166666-j- 
T  H  E  O  R  E  M  A  »7. 

550.  Spba>ra  etquatur  pyramidi  , 
€ ujus  Bafts  a>qualis  fupcrficici ,  altitu- 
do  autem  radio  fpbncra-. 

D  B  MONSTRATIO. 

Concipiatur  fuperficies  fphaerx  in 
quadratula  infinite  exigua  refoluta, 
qm  a  planjs  non  amplius  diffident, 
&  ex  centro  concipiantur  ad  corum 
angulos  du&as  reclae  .  Evidens  eft 
lphasram  conftare  cx  innumeris  py- 
ramidibus  quadrangularibus  in  cen- 
tro  coeuntibus,  quarum  altitudines 
a  radiis  differunt  quantitate  inaffi- 
gnabili ,  hoc  eft ,  revera  nulla ,  ba- 
ies  vero-  fimul  fumtae.  fuperficjei 
fphasra»  aequantur.  Tota  igiturlphx- 
ra  recte  habetur  pro  pyramidc,  cn- 
jus  bafis  fuperficies,  altitudo  radius 
fphaerae.  jE^  c.  d. 


Theorema  *t. 
5Si.  Spbaracfi  ad  cylindrum  fupcr 
*quali  bafi  &  cjufdcm  altitudinis  ut 
%  *d  3. 

Demonstratio. 
Si  quadratum  A 

BCD  cum  qua-  Di ■» —  tiA 

drante  DBC  & 
triangulo  ADC  in-  E . 
fcripto  circa  latus 
DC  gyretur;  ip- 
fum  quidem  cy- 
lindrum  ($.465 ), 
quadrans  hemifphaerium  (  £.  470), 
triangulum  conum  (  §.  467  )defcribir. 
Aititndo  horum  corporum  cum  ea* 
dem  fit ,  nempe  DC  ( §.  a-2  7  )  \  fi  ea  in 
difcos  quantumlibet  exiguae  craffitiei 
fecentur,  numerus  eorum  in  omni- 
bus  idcm  erit.  Sit  jam  EH  femi- 
diameter  unius  difci  cylindri  ;  erit 
EG  femidiameter  difci  refpondentis 
in  hemifphaerio,EF  femidiameterdi- 
fci  in  cono.  Cum  vero  hi  difci  finc 
circuli,quod  ex  genefi  patet  (§.  131); 
erunt  ipu  inter  ic  ut  quadrata  recta- 
rum  £H,  EG  &  EF  ($.4o8),hoc 
eft  (  cum  fit,obparallelifmum  EH 
&CB  pcrbypotbtfmy  EH=CB(S.z38) 
=CG  ($.40),  atque,obCD:DA 
=  EC:EF  ($.268)  &  CD  =  DA 
(  §.  98  ),EC=EF),  ut  quadrata  re- 
aarum  CG ,  EG  &  EC .  Quare  fi 
difcum  coni  a  difco  cylindri  fub- 
trahas ;  relinquitur  difcus  fphaerac  ($. 
417).  Idcm  cum  valeat  de  fingulis 
difcis  ex  reliquis  divifionibus  emer- 
gentibus;  foliditas  iphxrx  relinque- 
tur  foliditate  coni  ex  foliditate  cy- 
lindri  fubducta .  Eft  vcro  conus  ]  cy. 

lin- 


f 
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lindri  (  §,  547  )  •  Ergo  fphacra  dn-  tus  fmt  f  circuli  maximi,  hoc  eft  , 
— —  — ^.««^«-f    circuli  circa  diamctrum  fphaerac  de- 

fcripti  (§.  no  Aritb.) ,  &  deinde  per  § 
(§.  108.  aio  Aritb.)  ;  erit  quotiu 


as  ejufdem  partcs  tertias  cootinet. 
g.e.d.. 

T  H  E  O  R  B  M  A  19. 

552.  Cuhus  diametri  efi  ad  fpbteratn 
propemodum  ut  300  ad  157. 

Demonstratio. 

Si  diameter  fphaerae  100  ;  cubus 
cjus  i-oooooo  (  JJ\  551 )  &  cylindrus 
candem  cum  fphaera  bafin  &  altitu- 
dinem  habens  785000  (§.  541  ),con- 
fequenter  fphaera  1570000 -3  (S-SSO- 
Eft  itaque  cubus  diametri  ad  fphae- 
ram  ut  1 000000  ad  1570000: 3,  hoc 
eft,  ut  300  ad  157  ($.  18 1.  178  A~ 
ritb.  ).  jQ.  4, 

ScHOLlON. 

553-  Dk»  e«i*w  dtmmttri  eflt  ad  fpk*r*m  fnft. 
m*i*m  mt  iooad  157  .  Jn  dtmtnfirationt  tmm 
„itur  ruu»  frtft  xtt*  dUmttri  *d  ftrifhtrUm  IOO : 
314  C  5.4*6  ). 

Theorema  }<> 
554.  Superficies  fpb*r*  efi  qna 
drupla  circuli  radh  fpbar*  defcru 
pti. 

Demonstratio. 

Quoniam  fphzra  sequalis  eft  pyra 
midi,  cujus  bafis  cft  iuperficies,  al- 
titudo  radius  fphaerae(  $.5yo);fupcr- 
ficiey  ejus  habetur  ,  fi  foliditas  per 
tertiam  femidiametri  aut  fextamdia- 
metri  partem  dividitur  (  §.  548  ).  Eft 
vero  ioliditas  fphaerac  factum  ex 
|  circuli  maximi  in  diametrum  (^.551. 
541).  Quare  fi  hoc  fa&um  per 
£diametri  dividas  feu,  quod  perinde 
eft,primum  per  diamctrum,  urquo- 


■^circult  maximi  (§.  243  Aritb.)  , 
hoc  cft,  quadruplus  circuli  maximi 
( §.xij  Aritb.).  Sedidem  eft  luper- 
ficies  fyhxtxper  demonfirata.  Er« 
go  fphaer*  fuperficies  circuli  maxi- 
mi  quadrupla  .  Qe.d. 

COROLLARIUM. 
j  j  j.  Area  circuli  maximt  cft  fa&um  ex  pe- 
riphcria  eius  in  quartam  diamctri  partem  (  $. 
419)  .  Ergo  quadruplura  hujus  cucuti  eft  la- 
£lum  ex  pcriphcria  in  dtametrum .  Supcrficies 
crgo  fphzrx  habttur  >  peripheria  in  diametrura 
duda ,  conlequenter  rc&angulo  xqualii  eft ,  cu- 
jus  bafis  peripheria  circuli  radio  iphxrx  dcfcn- 
pti,  altitudo  diamctcr  fpbxrx  { $.  J7J )  • 

Problema 


11. 


556.  Data  diametro  jfbtr*  ,  i«* 
venire  fuperficiem  ac  joliditatem  c* 
jus  . 

Resolutio: 
i.Quacratur  peripheria  circuli  radio 

fpha-rac  delcribendi  (  §.  419 ) . 
i.  Inventa  ducatur  in  diamctrum  . 

Faclum  eft  fupcrficies  fpbacrae  (§. 

555)-  .  .  _ 

3.H0C  fi  porro  multiphcetur  per  fex- 

tam  diametri  partcm  ;  prodibit 

fphacrx  ioliditas  (S.  55©-  54«  )• 

£.  gr.  S;t  diamcter  j<oo"',  erit 
I»criph.  Circoli  »75*4'" 
Diameter  j*oo 


jojjcjco 
87910 


Superf.  Sphar. 
Diameccr 


y84704"|oo 
560" 


59081140 
45>iJjio 


551434140" 

*S  4  / 

WW*}"  Soliditas  Sphxr. 

Ali- 
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A  L  I  T  E  R. 

1.  Quxratur  cubus  ,diametri  175 61 
6000"  (jT.  SJO- 

t.  Inveniatur  porro  ad  300,  157  & 
cubum  inventum  1 7561 6000" nu- 
merus  quartus  proportionalis  9190 
57o6f"($.30*  Arith.\cpa  crit  io- 
liditas  fphaira:  (6.551). 
ScHOLION, 

557.  SegmtntJ  f}h*r*  *c  fccforet  inferiut  in  A- 
mdjfi  faitttu  invmire  dtttmut ,  quam  hoc  Itco  fe- 
ri  ptcrtt . 

Problema 
558.  Metiri  fo/iditatem  ac  fuperf. 
cicm  quinque  corporum  regularium. 

Resolutio. 
Cubi  foliditas  inveftigatur  per 
probl.  15  (  §.  $31  )  •  Tetraedrum 
cum  fit  pyramis  &  O&aedrum  py- 
ramis  geminata  ,  Icofaedrum  vero 
ex  viginti  pyramidibus  triangulari- 
bus,  Dodecaedrum  ex  duodecim  quin- 
quangularibus  conftet ,  quarum  ba- 
les  in  fuperficie  Icofaedri  &  Dodecae- 
dri  funt,  vertices  in  centro  coeunt 
(  $.472.475  );horum  corporum  fo- 
liditas  habetur  per  probl.  19(6.548). 
Superficies  eorundem  prodit ,  fi  area 
figur*  unius  cx  terminantibus  ipfa 
quaeratur  (  §.  3926*  40*  )&  inven- 
ta  per  numerum ,  a  quo  corpus  de- 
nominatur  r  multiplicctur  ,  nempe 
proTetracdro  per  4  ,  pro  Hexaedro 
feu  Cubo  per  6  ,  pro  Oclaedro  per 
8  ,  pro  Dodecaedro  pcr  12,  prolco- 
faedro  per  20  ($.475)- 

Problbma  23. 

559.  Corporis  irregularU  cujufcun- 
que  Joliditatem  invenire . 
Wolfii  Oper.Matb.  Totn.L 


R-ESOLUTtO. 


"  ir'iii  1'iiH  !r'l|iiiii!)iiii4 


Jii 


1.  Immittaturcorpus  parallelepipedo 
cavo  eique  aqua  aut  arena  fuper- 
fundatur  &  altitudo  aquas  feu  a- 
renas  AB  notctur. 

2.  Corpore  cxtracto ,  obfervetur  de- 
nuo  aquae  aut  arenac  complanatae 
altitudo  AC. 

2.  Subtrahatur  AC  ex  AB,  ut  re- 
linquatur  BC. 

4.  Quoniam  corpus  irregulare  acqua- 
tur  parallelepipedo  ,  cujus  bafis 
FCGF  ,  altitudo  BC;  ejus  folidi- 
tas  invenietur  per  prob.  16  (  §. 
536). 

Sit  e.  gr.  AB  8'  ,  AC  5'  ;  erie  BC  3'  .  Sit 
porro  DB  1»',  BE  4'}  erit  foliditas  corpo- 
ri$  144'. 

SCHOLION  I. 

f£o-  Quodfi  cerfut  in  squttlitnl»  ifiiufmtdi  com- 
mode  dtfoni  nrqucat  ,  e.  rr.  fi  fitttnsm  ctrn  hc» 
ajfxitm  dimttiri  jubtttmur ;  frifma  quttdranruUrt  *ut 
faralitltfifedum  circa  iffum  confirui  debtt  tx  *fi'f 
ribut.    Heliytut  feragenda  funt  ut  tattt  , 

COROLLARIUM. 

*6t.  Inveniri  ergo  poteft,  qoot  linearum  cu- 
bicarum  fit  aliquod  lignom  ,  faxum  ,  metallum 
aut  materia  alia  qasecunque  pendens  libram 


SCHOLION  2. 

Hinc  in  ufut  futurot  trnfirui  fnefi  TabuU 
gravitatem  diverftrum  corferum  efitndent  ftcundum 
librat  ,  5»«  ftndit  ttrmm  ftt  cttbicut ;  id  qutd  fcr 
CC  fr*. 
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fnwt,  hydnflaticat  tlilt  Adlme  mdii  fitri  fottfl  , 
»ti  yif»  loto  tfttndtmnt . 

Problema  2-4« 
563.  Jnvenire  foliditatem  corporis 
cavi. 

R  BSOtUTIO- 
Cafus  J.  Si  corpus  cavum  in  nu- 
mero  Geomctricorum  non  continea- 
tur;  refolutio  eadem  ,  quae  proble- 
jnatis  praecedentis  (§.  $59)- 

Cafus  II.  Si  corpus  cavum  fuerit 
parallelepipedum ,  prifma ,  cylindrus, 
fphxra  ,  pyramis  vcl  conus;  folidi- 
tas  primum  totius  corporis  cavitate 
inclufa,  dein  cavitatis,  quas  eandem 
cum  corporc  figuram  habere  fuppo- 
nitur,  per  methodos  fupra  traditas 


(§536.539.541548.556)  inveniatur: 
hac  enim  ex  illa  lubducla,  relinquU 
tur  foliditas  corporis  cavi. 


Sit  e.  s»r.  foliditai  cylindri  cavi  ABDC  inve- 
nicnda  ,  fitque  diamcter  totias  carporis  AB  j6"» 
longirudo  AC  *°  4'  6";  erit  foliditas  cylindri 
inclufa  cavitatc  605'  591"  960"'.  S<t  diameter 
cavitatis  soo"' ;  crit  foliditas  481' 77  j"ooo'" : 
quat  fubdu&a  ex  fupra  invcnta  relinquit  folidi- 
tatem  corporij  cavj  i»i'8i7"  ?6©"' • 


C  A  P  U  T  V. 

De  Similitttdine  ac  Ratione  Solidorum. 


T  H  E  O  R  E  M  A  JI. 

564.  Corpora  fimilia  jk*ts  quorum 
plana  terminantia  &  numero  a-qualia 
&  fimilia  exifiunt . 

Demonstratio. 
Cum  corpora  ex  planorum  termi- 
nantium  concurfu  gigni  poiTe  con- 
cipiamus;  eodem  modo  determinan- 
tur ,  fi  plana  terminantia  &  numero 
aequalia  fuerint  &  fimilia  ($.119). 
Sunt  igitur  &  ipfa  fjmilia  ($.  izo). 
S^e.f. 

COROLLARIUM  t: 
56$.  Cum  in  planis  fimilibus  anguli  homo- 
logi  fint  stquales  (  §.  175  )  >  anguli  vero  folidi 
homologi  ex  concurlu  planorum  homologorum 


($.  446  )  8c  in  corporibus  fimilibus  multitudf- 
ne  arnualium  oriantur  ( §.  564  )  ;  in  corporibus 
fimilibus  anguli  folidt  homologi  zquales  funt 
(0-449)- 

COROLLARIUM  *- 


j6<5.  Quoniam  in  planis  fimilibus  latcra  ho- 
mologa  funt  proportionaha  (§.  1 7  y )  i  fi  c.  gr. 
luxta  parallelepipcdum  ABDLfcHGF  aliud  II- 
mile  abdcthg f  (i.ujas  figuram  non  ad:unxiraus  ) 
poni  imagincmur  ,  erit  AB  :  BD  M  8c 

DB:BG  =-a£-£j .  Quamobrem-ei  atquo AB.BG 
=*l:bs(§.i94A,hh.).  Cum  igitur  fit^  AB:j# 

SSSSbDs 
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r=BD :  bd  Sc  AB  -.*b  —  BO :  tf  ( $.  17 J         )  l  1 
corporam  fimilium  longitadinet  AB  &  46 ,  la- 
titudinet  DB  ck  db,  itemque  altitudincs  BG  Sc 
kt  ln  eadem  ratione  exiAunt . 

COROLLARIUM  I- 
5<;.  Cubus  fe*  quadratit  srqualibas  termina- 
tur  (§.460).  Sunt  vcro  quadrara  omnia  fimilia 
ff.98.i75J.  Ergo  cubi  omnet  lunt  fimilei  (*. 

COROLLARIUM  4. 
568.  Quoniam  corpora  regularia  planis  regu- 
laribut  1  ldeoque  liroilibus  (  §.  106.  175  ),&ejuf- 
dem  quidem  fpec-ei  numeroxqualibut  (S-475) 
terroinantur ;  corpora  quoquc  rcgularia  ejufdem 
/pccici  fimilia  funt  ($.$64). 

COROLLARIUM.  j. 

169.  Omnia  tgitur  Tetraedra ,  omnia  quoque 
Ottacdra ,  Dodccacdra  tk  Icolaedra  fimilia  funt 
(S.  47*  )• 

Theorema  3*. 
570.  Conorum  &  Cylindrorum  fi. 
tnilium  altitudines  funt  ut  diametri  ba- 
fium ;  axes  funt  itidem  ut  diametri  ba- 
fitun ,  &  iis  fub  eodem  angulo  jungun- 
tur  . 

D  E  M  O  N  S  TRATIOa 


Si  Coni  &  Cylindri  fimiles  funt  ; 
ca  in  iifdem  eadem  funt ,  per  quae  a 
fe  invicem  difcerni  poflunt  ( §.  14  A- 
rith.  ).  Pater  vero  Conos  &  Cylin- 
dros  non  pofie  diftingui  nifi  per  ra- 
tionem  axis  KL  vel  CF  ad  diame- 
trum  bafisNM  velDE,atqueperan- 
gulum  KLM  vel  CFE,quem  eflicit 
Wolfii  Oper.Matb.Tom.1 


axis  cum  diametro  (  §.  46*5.  467). 
Axes  igitur  in  Conis  &  Cylindris  fi- 
milibusad  diametros  bafium  eandem 
rationem  habent,  &  ad  eas  (imiliter 
inclinantur  feu  ad  eundem  angu- 
lum  infiftunt.  Quod  erat  unum. 

Cum  in  figuris  folidis  perinde,  ac 
inplanis($.  227  ),altitudo  fit  re&a 
ex  vertice  in  bafin  ad  angulos  reclios 
du&a;  in  Conis  &  Cylindris  rec"t,is 
axes  funt  altitudines  ($.465.467), 
ideoque  patet  per  demonfirata  altitu- 
dines  tum  effe  diametris  bafium  pro- 
portionales.  Et  quoniam  in  ceteris 
altitudines  in  triangulis  reclangulis 
fubtendunt  eofdem  angulos  obliquos, 
fub  quibus  nempe  axes  ad  diame- 
tros  inclinantur;ideo  axibus($.267), 
confequenter  etiam  diametris  bafium 
(§.  167  Aritb.)  proportionales  funt  . 
Quod  erat  alterum  . 


lis 


*■  HEOREMA  33* 

571.  Omnis  fpbara  efi  alteri  fimU 


Demonstratio. 

Omnem  fe- 
micirculum 
effe  alteri  fi- 
milem ,  pa- 
tet  ex  de- 
monftratio- 
ne  theore- 
matis  1  part. 

1  (  §•  1  ?  5 )  •  Sed  fphsera  defcribitur  fe- 
micirculo  AKB  circa  diamctrum  AB 
in  gyrum  acxo  (§.470  ):  omnes  igi- 
tur  fphaerac  eodcm  modo  determi- 
nantur  ($.1x9),  ideoque  fimiles  funt 
(§.  120).  Q  e.  d. 

Cc  i  Theo- 
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Theorbma  34* 
571.  Omnia  prifmatat  parallelepi- 
peda ,  cylindri ,  pyramidcs  &  coni  funt 
in  ratione  compoftta  baftum  &  altitu- 
dinum  . 

Demonstratio. 

Sunt  enim  ut  facta  ex  bafibus  in 
altitudines  (  §.  556.  539.  541.  548 
Ceom.  &  §.  178  Aritb.  )  :  crgo  in 
ratione  compofita  bafium  &  altitu. 
dinum  (  §.  1 59.  Aritb.  ).      e.  d. 

CoROLLARIUM  I. 

573.  Quare  fi  bafes  fucrint  atquales  .  altitodi- 
num  ;  fi  altitudincs  >  bafium  rationcni  habent 
{§.  l8l  jUith.  ). 

COROLLARIUM  Z. 

574.  Cylindrorurn  &  cooornm  bafei  funt  cir- 
culi  ($.  46 %•  467  ).  Circuli  fum  tn  ratione  du- 
plicata  diametrorum  ($.40?).  Ergo  cylindri  & 
coui  quicunque  funt  in  ratione  compofira'  ex 
fimplici  altitudinum  &  duplicata  diameerorum 
(§.  $7* )  i  Sc  fi  fucrint  acque  alti,  fwu  ut  qua- 
drata  dtametrorom  (tf.  j?j  ) . 

COROLLARIUM  3. 
57?-  Qaare  fi  in  cylindris  &  conis  altitudo 
fuerit  diametro  bafium  zqualis;  ertint  tam  co- 
oi  quam  cylindri  io  ratiooe  triplicata  drametro- 
rum  bafium  ( §.  159  Atith.  ) . 

Problema  15. 
57$.  lnvenire  cubum  dato  corporit 
cnjus  fojiditas  inveniri  poteft ,  ^equa/em 
vel  qui  Jit  ad  boc  in  data  quacun. 
que  ratione^  e.  gr.  nt  J  ad  x  %  Vel 
ut  1  ad  4. 

Resolutio. 

1.  Inveftigetur  foliditas  corporis  per 
probiemata  in  cap.  pr<ec.  tradita. 

2,  Exea  vel  ejus  multiplo  aut  fub- 
multiplo  defiderato  ,  e.  gr.  triplo 


erit  Iatus  cubi  defiderati  (  §.  53 1 
Geom.  &  §.  248  Aritb.  ). 

E.  gr.  Sit  foliditas  cylindri  1070  171' 875"* 
repcrietur  latus  cubi  sequalis  4°7'«". 

Problema  25. 

577.  Dato  corpore  ,  cujus  foliditas 
inveniri  poteft  ,  invenire  dimenftones 
alterius  rpft  atqualis  dati  generis  &  aU 
titudinis  vel  bafeos  data. 

Rbsolutio. 

1.  Inveniatur  folidiras  corporis  per 
problemata  in  cap.ptac.  tradita. 

2.  Dividatur  per  bafin  datam  :  quo- 
tus  erit  altitudo  in  prifmatis ,  pa- 
rallelepipedis  &  cylindris  (5.539. 
536.  541  Geom.  &  §.no  Aritb.), 
tertia  vcro  altitudinis  pars  in  py- 
ramidibus  atque  conis  (  §.  548 
Geom.  &  §.  1 1  o  Aritb.  ) . 

$.  Si  altitudo  detur ;  foliditas  corpo- 
ris  inventa  dividatur  per  eam3  ut 
habeatur  bafis  prifmatum  ,  pa- 
rallelepipedorum  &  cylindrorum  ; 
per  tertiam  altitudinis  partero,  ut 
habeatur  bafis  pyramidum  &  co- 
norum  (  §§.  cit.). 

4.  Pro  parallelepipedis  &  prifmatis 
triangularibus  &  multangularibus 
area  baleos  difcerpatur  in  faclores* 
duos,  ut  habeatur  iongitudo  & 
altitudo  (§.3  8  7. 3  9  2. 402.4  5  6. 462), 
quorum  alteruterprobafiprifmatis 
triangularis  per  2  multiplicandus 
($•39*)  &  infuper  pro  mukangula- 
ris  bafi  alter  pcr  numerum  Iate- 
rum  dividendus,  ut  prodeat  latus 
figuras  polygona:  (  § .  4  0  2  ) . 

5.  Pro  cylindro  &  cono  cx  bafi  in- 


aut  fubquadrupio  extrahatur  ra-  vcnta  porro  qusrenda  ejus  dia" 
dix  cubica  f§.  282  Arttb.) ,  qus  I    metcr  ($.434). 

I  E.gr. 
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E.  gr.  Sit  foliditai  alicuiui  corporis  }°4j6' 
97I".  Inveoiri  debet  cyltndrus,  cujus  altitudo 
4°4'6".  Rcperietur  bafis  i°4©'S3"  fcreidiame 
cer  t3+". 

T   HEOREMA  35- 

578.  Omnia  prifmata  fimilia  ,  pa. 
rallelepipeda,  cylindri  ,pyramides  atque 
coni  funt  in  rationetriplicata  bomolo- 
gorum  laterum}  itemque  altitudinum 

Demonstratio* 
Sunt  cnim  in  rationc  compofita  ba 
fmm  &  altitudinum  (  §.  5  72 ) .  Sed 
bafcs  funt  in  ratione  duplicata  ho- 
mologorum  laterum  ($.406)  &  al- 
titudines  lateribus  bafium  homologis 
proportionales  funt  (§.566).  Ergo 
corpora  ipfa  in  ratione  triplicata  late- 
rum  homologorum,itemquc  altitudi- 
num  ,  exiftunt  ($.159  Aritb. ).  Qe.d. 

Theorema  36. 
579.  Spbar*  funt  ut  cubi  diametrorum. 
Demonstratio. 
Sit  circulo  D 
AEB  quadratum  F 
GFIH  circum- 
fcriptum  (§.  351). 
Quodfl  femicircu- 
lus  AEB  cum 
quadrato  dimidio 
AGHB  circa  a- 
xem  communem  AB  in  orbem  mo- 
veatur  •  ille  fphaeram,  hoc  cylin- 
drum  defcribet,  cujus  altitudo  AB 
diametro  bafis  I H  aequalis  (  §. 
470.  465  ).  Quare  fi  ponamus  cir- 
culum  adhuc  alium  cum  quadra- 
to  fimiliter  circumfcripto ;  quoniam 
cx  thcorematis  1.  Part.  1.  demon- 
ftratione  conftat  (§.  135),  omnem 
femicirculum  efle  alteri  umilem,& 
AB  ad  BH  utrobique  cft  ut  2  ad  i^ 
idcoquc  rc&angulum  unum  altcri 


fimile  ( §.  1 75 );  inde  generabitur  fphae- 
ra  &  cylindrus  alteri  fimilis  (§.  119. 
i2o;.Cum  igitur  ca  utrobiquc  coin- 
cidant,  per  quae  afe  invicem  corpora 
in  utroque  cafu  genita  diftingui  debe- 
bant  (  §.  24  Aritb.)  ;erit  cylindrus  u- 
nus  ad  fuam  fphaeram  ut  alter  ad  fu- 
am  (  §.  13  *  Aritb.  )  ,  confequenter 
fphacras  funt  intcr  fe  ut  ifti  cylindri 
(  §.  171  Aritb.  ).  Habent  ergo  ra- 
tionem  triplicatam  diametrorum  ( §. 
57 S  ),  hoc  eft,  ut  cubi  carundcm  c- 
xiftunt  (  §•  259  Aritb.  ).  j^.  e.  d% 
Theorema  37- 
586.  AZqualia  parallelepipeda  ,  prif. 
mata,  cylindri,  coni  &  pyramides  rp> 
ciprocant  bafes  &  altitudines  . 
Demonstratio. 
Si  enim  hxc  corpora  fucrint  ar« 
qualia;  factaexbafibus  in  altitudines 
acqualia  funt(£.  5*6-  519-  S4X-  548). 
Quamobrem  altitudo  corporis  A  cft 
ad  altitudincm  alterius  B  uti  rcciproce 
bafis  ipfius  B  ad  bafin  ipfius  A  (j, 
Aritb.  ).  Q^e.  d. 
Theorema  38*. 

t 

t  i  4 

§:fr 


wff/ 
mf/ 
mff 


z99 


Jt 


581.  Cylindrut,  cujus  altitudo  a>* 

qua. 
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hum  diametrl  propemodum  ut  785  ad 
1000. 

Dbmonstratio- 
Si  diameter  AB  100,  erit  bafis 
7850  quam  proxime  (  §.  419;  .  Et 
quoniam  altitudo  CD  =  AB  per  by- 
potb.  foliditas  cylindri  fere  785000 
(  §.  541  )  .  Sed  cubus  diametri 
AB  =  1000000  ( §.  5  3 1 ) .  Ergo  Cy- 
lindrus  ad  cubum  diametri  prope- 
modum  ut  785  ad  1000  (  §.  181  A- 
ritb.  ).       e.  d. 


qualii  tf  diametro  hafeos ,  efi  ad  cu- 


C  A  P  U  T  VI. 

De  Stereometria  Doliorum. 


Problema  x7«. 
582.  Virgulam  coitjlruere  ,  cujut  0- 
pe  baud  difficulter  invenitur  numerus 
menfurarum  Jiuidi  alicujuf  ,e.  gr.vini, 
ccrevife*  &c.  in  vafe  cylindrico  con- 
tenti. 

R  BSOLUTIO. 

1.  Diameter  vafis  cylindrici  ABFE  , 
(  Vid.Fig.  1  &  t  prac.  )  uni  menfu- 
ras,quaad  fluida  menfuranda  uti- 
mur,acqualis,  AB  jungatur  linese 
indefinitac  A7  ad  angulos  reclos 
(  §.  149  ). 

2.  Ex  A  transferatur  in  1  recta  Ai 
reclaj  AB  aqualis  ;  erit  Bi  dia- 
meter  vafis,  quod  duas  menfuras 
capit,  fed  eandem  cum  vafe  prio- 
ri  altitudinem  habet . 


3.  Fiat  Az  =  Bi ;  erit  Bidiameter 
vafis  tres  menfuras  capientis ,  fed 
ejuidem  dcnuo  altitudinis  cum  va- 
fe  ,  quod  nonnifi  unam  capit .  Eo- 
dem  modo  inveniuntur  diametri 
vaforum  capaciorum  Aj,  A4,  A$f 
A6,A7&c.  ' 

4.  In  unum  virgulx  latus  transteran. 
tur  divifiones  inventa:  Ai  ,  Ai  , 
A^,A4  &c.  in  alterum  vero  alu- 
tudo  cylindri  uni  menfura:  aequa- 
lis ,  quoties  ficri  potcft .  Ita  vir- 
gula  conflru&a  cft. 

A  L  I  T  E  R. 

Diametri  Az,  A3  ,  A4  ,  As,A5, 
A7  &c.  etiam  per  calculum  inve- 
niri  in  numeris,  &  in  particulis  dia- 
metri  AB  pcr  modum  icalar  Geo- 

me- 
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metricae  divifae  (  §.  177  )  centefimis 
atit  millefimis  determinari  poflunt  . 
Sit  nempe  diameter  ABmooo;  crit 
cjus  quadratum  1 000000.  Ex  hujus 
duplo  extra&a  radi  x  quadrata  (  §. 
269  Arltb.  ),  erit  Ai.  Si  ex  tri- 
plo,  quadruplo ,  quintuplo  &c.  ra- 
dix  extrahatur;  prodibunt  diametri 
Aj,  A4,  A5  &c.  quem  in  ufum 
conllrudta  cft  tabula  fequens; 


1.000 

1.414 
1.73* 

1.000 

t.ij6'll 
1.  449  11 

*.<45|*3 
1.818  14 

91  j.000 

10  3.161 

11I3.316 

n'j.464 


3.605 
3'74I 


»J 
»5 

16  4.OOOII 


J-«7|  1 

a  nnn- > 


Dum 


4-nj 
4.141 
4-359 
4-47* 
4. 58X 
4.690 
4.796 

4-  M 

5.000 

5.099 
j.196 

5-  3*5 

4-  477 

5-  5*7l47 


n 

34 
33 
3* 
37 
31 

J9 
40 

41 

4» 

*i 

14 
45 

4* 


J.657  I48 


Diam 


5-744 

J.831 

5  91« 
6.000 
6.0S1 
6.164 
6.144 
6.}»+ 
6.403 
6.480 

<5-Jj7 
6.6jj 
6.708 
6.781 

6.855 
6.918 


Demonstratio. 
Cylindri  eandem  altitudinem  ha- 
bentes  funt  inter  fe  ut  quadrata  dia- 
metrorum  (§-  574)-  Erg°  quadra- 
tum  diametri  vafis  duas  ,  tres,  qua- 
tuor  &c.  menfuras  capientis  eft  du- 
plum  ,  triplum  ,  quadruplum  &c. 
quadrati  diametri  vafis  menfuram 
nonnifi  unam  capientis  .  Quare  fi 
inde  radices  extrahantur;  habebun- 
tur  in  refolutionc  altera  diametri 
ipfse  (§.  246  Arltb. ) .  Quoniam  vero 
in  prima  ABrrAi;  erit  ipfius  B  1 
quadratum  duplum ,  quadratum  ipfi- 

[1]  ta  4<r  TollkommtBenViilerkoiitt  ,  c.  »j.  p.  uf. 
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us  B  x  triplum  ,  quadratum  ipfius 
B 1  quadruplum  &c.  quadrati  ipfius 
Ai  ($.417).  Unde  denuo  patet  ef- 
fe  reclas  Az,  A3,  A4  &c.  d  iame- 
tros  vaforum  quaefitas.  Quodfi  ita- 
que  has  divifiones  ad  diametrum  va- 
fis  cylindrici  applices;  illico  confta- 
bit,  quot  menluras  capiat  vas  cy- 
Iindricum  eandem  cum  ifto  bafm,  fed 
altitudinem  illius  habens,  quod  u- 
nam  menfuram  capit .  Quare  fi  por- 
ro  ope  alterius  divifionis  in  virgula 
faclac  inveftiges,  quoties  altitudo  u- 
nius  menfurae  in  altitudine  va/is  da- 
ti  contineatur  &  per  hunc  nume- 
rum  diametrum   modo  inventam 
multiplices;  prodibit  numerus  men- 
furarum  cavitatem  vafis  dati  adim- 
plentium .  Q^e.  d. 

Scholion  1. 

58J.  E.  gr.  Sit  dijjneter  vafii  eylindrici  I  ,  al. 
titmd»  llitrit  numtrut  me nfurarum ,  quai  caf  11,96. 

ScHOLION  1. 

384.  Mtiti cylindri  mtnfuram  unsm  cafientlt 
quv  minor  afumitur  ,  e*  diamettr  bafii  fit  major  • 
Vnde  tJtm  ipfa  t  yuam  diametri  cylindrorum  fluret 
menjnrat  cafitntium  ftflea  ftciiiut  in  fuai  minutitu 
fubdifiduntur .  Bayerui  (a)  fuadtt  ut  altitttd»  non- 
nifi  ttniut  digiti  afiumatur . 

SCHOLION  l. 

585.  Invtniuntur  auttm  diamttri  vaforum  unam 
vel  fittrtt  fartei  decimat  menfura>  cafientium  ,  fi  de- 
cinut  vel  fturet  decim*  fartet  v*fit  ,  unam  menfu- 
ram  cttfientit  ,  dividantur  ftr  hujut  altitudintm  , 
ut  habtatur  bafit  cytindri  circularit  (5-541  ) :  tte- 
nim  hac  data  diameter  habetur  fer  frobl.  60  (  §. 
434  )  .  T.odtm  modo  inveniuntur  diamttri  fr»  fcrn- 
fulii  vaforum  duai^  &  flurti  menfurot  tafientium. 

SCHOLION  4. 

586.  Quodfi  altitud»  vafit  ctnflanter  tadem  reth- 
neatur  i  diametri  fr»  menfurii  iniegrit  tarumqut 
fartibut  detimalibui  hac  ratione  inveniuutur  .  Sit 
e.  gr.  diameter  uniui  mtnfurt  I  ftu  loOO  fartium 
decimaiium  i  erit  ejui  ^uadratum  1000000 1  cujur 
fars  dtcima  10OOOO.  Inde  txtratl*  rodix  quadrat* 

316 
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316  contintt  ftut,  ettcim*lti  diamttri  mdm  mtnfu- 
rtr  ,  qu«  convtniunt  diamttri  cjiindri  dttimam  men- 
furt  fattem  coininentii  ,  tjnfitm  tamtn  cum  cylin- 
4r»  inttgram  mtrfurarn  cafitnte  altitudini,  .  St  tx 
dmfi*  hujut  decimat  ntmft  100000  radix  txtraitatur; 
frtdit  diamtter  vafii  uniui  mtufur*  tafientii, 
447  &  ita  forrt .  Quodfi  quadrato  dUmttri  uniut 
juenfur*  1000000  adjhiai  fartem  decimam  I00OOO 
«>  ex  fumma  txtrahai  rddictm  tfuadratam  1.049»  f 
rit  ea  ditmtttr  vafii ,  f**  cafit  I  fjr  menfnr*.  t\a- 
$io  pattl  fcr  demonfrationcm  froblemaiii  fratftntii  , 
Jltqut  fic  MHI  ,  tfusmtdo  virgula  fhhtmttrica  accu- 
rajiut  ctrfirui  foffit  ,  ut  inttrvatt*  inttr  menfurai 
fntegra,  fubdividantur  m  f*ri(t  dccimaia  , 


Diamctri  pro  mcnfuris  intcgris  & 
carum  partibus  dccimalibus. 


O.l 

316 

J 

1.731 

6.0 

1-449 

9-0 

j.OOO 

1 

44? 

1 

1.761 

I 

1.469 

I 

3.016 

3 

548 

1.788 

1 

1.489 

1 

3°33 

4 

631 

3 

1.816 

3 

1.509 

3 

3049 

5 

707 

4 

1.844 

4 

1.519 

4 

3.066 

6 

775 

5 

1.871 

5 

1-549 

S 

3.081 

7 

837 

■  6 

1.897 

6 

1.569 

6 

3  °»8 

8 

89-; 

1.91J 

7 

1.588 

7 

9 

949 

8 

1-949 

8 

1.607 

8 

j.ijo 

9 

1-975 

9 

1.616 

9 

3.146 

1.0 

1.000 

4.0 

1.000 

7.0 

1.645 

10.0 

3.161 

1 

1049 

1 

1.015 

1 

1.664 

1 

3.178 

i 

1.095 

1 

1.049 

1.683 

i 

3-'94 

3 

1140 

3 

1.073 

3 

1.701 

3 

3.110 

4 

i..8j 

4 

»•097 

4 

1.710 

4 

3.116 

5 

1.115 

5 

1.111 

5 

1.738 

l 

3.141 

6 

1.165 

1.145 

6 

1.756 

j.156 

1.J04 

7 

1.168 

7 

1-774 

7 

j.171 

l 

I.J4* 

8 

1.191 

8 

1.791 

8 

3.186 

1.378 

9 

1.114 

9 

1.810 

9 

3.3OI 

l.O 

I.414 

5o 

1.136 

8.0 

1.818 

110 

3.316 

1 

1.449 

I 

1.158 

1.846 

I 

5-3  5 1 

1 

1.483 

1 

1.180 

1 

1.864 

1 

3.346 

3 

1.517 

3 

1.301 

3 

1.881 

3 

3.361 

4 

«•549 

4 

1.314 

4 

1.898 

4 

3-371 

5 

1.581 

5 

1.345 

5 

1.915 

5 

3-391 

6 

1.611 

6 

1.366 

6 

1.9JI 

6 

3.406 

7 

1.643 

7 

1.387 

7 

1  949 

7 

3.411 

8 

1.673 

8 

1.408 

8 

t>  966 

8 

3-43« 

S 

'•703 

9 

1.419 

9 

198. 

9 

3-451 

SCHOLION  5- 

587.  Ctltrum  mt  non  montntt  fatel  ,  cjlindrorum 
menfuram  bJt  cenftitui  cyimdrum  ,  quemadmodum  fu- 
fra  folidorum  tmr.ium  menfura  afttmtut  eft  cubut. 
Vnde  &  virSuU  fitbtmeiric*  fit  ttnf, rfcfl *  Virga 


cylindrici  afftllatur  .  Similittr  hic  cirtutorum  mtn* 
fnra  conftieuitur  liicuiui  ,  fituti  fufr*  tmuinm  fu- 
ftrficierum  menfur*  cfnadratum. 

Problema  *8. 
58?.  Invenirc  foliditatcm  doHi,boc 
cfi  ,  determinarc  numcrum  mcnfura. 
rum,  quas  capit. 

Resolutio. 

Fr  ° 


r.  Virga  pithometrica  vi  prob.  pra?c. 
(  §.  582  )  deccDtcr  applicata  >  cx- 
ploretur  ram  longitudo  dolii  AC, 
quam  utraque  diameter  GH  & 

Ab. 

2.  Cum  experientia  non  invita,  rigo- 
re  licet  geometrico  repugnantc  , 
dolium  pro  cylindro  liabeatur  , 
cujus  bafis  inter  fundum  &  vcn- 
trem  doliimedia  acquidifferens ;  in- 
ter  AB  &  GH  quasratur  nume- 
rus  medius  ajquidifferens  (  §.  330 
Aritb.),  qui  diamctcr  aquata  di- 
ci  folet. 

3.  Numerus  inventus  multiplicetur 
per  longitudinem  dolii  AC  ,  erit 
fa<5him  vi  dcmonfirationis  probl. 
praccd.  ($.581  )numerus  mcnfu- 
rarum ,  quas  capit  dolium 

Sit  c.  gr.  AB  =  8 
GH  =11 

erit  AB-fGH=ip 

L(AB-r-GH)=.io 


AC  =15  ' 
i(  AD  +  GH)=  10 


capac.  dolii  15© 
incof. 

Scho- 
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SCHOLION  I. 

589.  Q»odf  ontingat  ,  fundum  nom  tfft  ftrftBe 
iirtmlarem  ,  ftd  mntm  diamttrum  tfji  slttr*  leuth- 
rtm  t  ntramqut  diamttrum  mttiri  u-rsrum  ftmijmm- 
mam  fr.dUmttro  Hnmti  fmmU  iolii  ******  nfmm- 
rt  foltnt . 

SCHOLION  *. 

590.  Tatml*  ,  tM  quibut  inttr  fe  teaffittit  dolU 
tenfirui  falent  ,  mltr*  fmndmm  fremintmt .  Tro  itn- 
gitmdint  igitnr  dtlii  nou  ajfumend*  tft  reB*  F B , 
ftd  sfC ,  qu*  hahetur  ,  fi  qmantitat  fremintnti*  t*~ 
bmlarmm  mna  emm  tjm*  dimidio  ,  tmi  fundi  traffititt 
*quaiis  fuffonitur  ,  a  TtBa  FE  mtrinqmt  fmbtrahi- 
tvr  .  Svtent  auitm  quantitatei  fubtrahtnd.it  trtta  ne- 
tart  utrmquc  in  iffa  futcrficie  dtlii ,  t.  rr.  in  K,fi 
tjnantitat  fubtrahtnda  fneril  IK .  Eum  in  fintm  ft- 
culiarem  virguiam  farant  ,  in  fsrttt  minutat  *qua- 
Ut  divifam  . 

ScHOLION  J. 
J9I.  Mht  dtctftnri  tx  talulit  in  mtdio  rracili- 
hm ,  circa  txtrtma  crajjit  &  orbibut  tigntii  farittr 
traffit  delium  tenfirnnnt :  qm*  frant  non  facile  4e- 
tegitur. 

Schoiion  4. 

59».  Tejfemut  eqmidem  fiiiditatem  cavitatit  dotii 
ttdtm  modo  txfhrart ,  qne  fnfra  ctrftra  cava  mttiri 
dtcuimni  (  $.  363  j  ;  fi  enim  ftr  feliditatem  nnim 
menfnr*  dividerttur ,  fredirtt  delii  cafacitat .  Enim- 
vtre  freiixita,  calculi  tbftat  ,  qmo  minut  ta  me- 
thodo  mtamnr  . 

ScHOLION  5- 
59  3.  Trefiat  ttiam  methodut  ,  qua  fint  mih  cat- 
knh  tafatitat  delii  invenitmr  .  Utmntnr  ta  in  Ba- 
tavia  &  variit  Gtrmani*  iocit .  Std  cum  fuffenat , 
emnia  delia  ejfe  inter  fe  fimilia  &■  hngitudinem  du- 
fi.ua  diamttri  *qnat* ,  hoc  efl  ,  femifumm*  diamt- 
tnrum  jtJS  &  GH  »  MN  tutt  ubique  adhibttnr  . 
Keplcrus  (aj  Htam  emnibut  rttifuii  fr*ftrt ,  ouia 
tmntt  camtttat  menformm  in  ft  tentintt .  Virgl  e- 
nim,  inomit,  introrfum  immifla  eliminat  crafti- 
tiem  tabularura  ,  circuloruro  ,qui  vinculafunt, 
viminumque,  quibus  circuli  Itgnei  ftringuotur. 
Etiminat  Sc  exceflum  marginum  ,  quorum  in 
crcnis  hireot  orbes .  Hoc  autcm  ratio  alia  meo- 
furandi  unaeademque  opera  prsedare  nulla  pot- 
cft  .  Vnde  ad  frivatormm  fecmritatem  framdepjue 
eiiminandat  fmadet  ,  Ut  lex  illa  dolii  conftruendi, 
qu*  tertia  parte  longttudiois  tabularum  jubet 
defcribere  ctrculum  orbium  ligneoruro,  magt- 
ftratuumauAoritate  diligentiaque  confervetur  , 
Wolfi  Oper.  Matb.  Tom.  1. 

[»]  in  Stereomettladolioruii.  trlaariornm  part.i.a". 

hmcalm.  Pr.£V.  Hk  «. ,wmjm>  »•  Op«.£HV 
l«a  U  Steteotnitili  P«»t-  *•        «  «• 


foeoifque  &  profcripttone  vaforum  ,  qu*  hanc 
figuram  non  habent,  vindicetur.  £<t  nimirum 
freferth  in  deliit  ^nflriatit  ebfervatmr . 

ScHOLlON  6. 
194.  Smmt,  jmi  ajiummnt ,  dtlimm  tx  dmobm*  co- 
mit  trmmtatit  temfoni  ,  &  tjmt  foiiditattm  ftr  frobt. 
»0  {f.l49)mm*rmnt.Mii  cmm  aiiit  corferibmi  Gct- 
mttricit  id  cemfaramt .  Clavius  (b)  alia  fro  dmebmt 
conit  trmntxtit,  alia  fte  frmfle  ffhatreidit  Archim*. 
dt*  habtt ,  qmoad  frimt  ttnftntitntt  ,  qmoad  fefterim* 
vero  tontradicente  Keplero  (c) .  Clavio  tamen  afiin- 
titmr  Oughtredus  emmujme  in  finem  rtruiam  *  fc 
invtmtam  frofefuit  (d).  Walliiius  fre  frufto  fmf> 
farahelici  habtt  (e)  .  Enimvero  tmm  mrthodni  fro- 
ftfit*  fraxi  fatii  rtffondtat  ,  rttiqm*  vero  ,  qm*  ak 
^tntlit  fetiffimmm  frofonmntmr  (f)  ,  mtmt  tx  frofmn- 
dhii  GeometrU  derivat*  ,  moUftioret  fint  ,  nec  tx 
Eltmtntit  GeometrU  demenftrari  feffinti  illa  eontem- 
ti  ejfe  fojfmmmt  .  Tauta  attamtn  adhmc  dictmui  dt 
i  irg*  menferi*  *  Keplcro  tantefere  dtfrtdkat*  fm 
brica . 

PrOBLEMA  19. 

Ws.Cotiflrucre  vtrgttlam  phhome- 
tr'tcamy  qua  capacitatem  dolii  ftnecaU 
culo  expbrare  licet . 

R  ESOLUTIO  &  Demonstratio  . 


1.  Cum  vafa ,  pro  quibus  virga  hxc 
paratur^efle  debeant  cylindri^quo- 
rum  altitudo  CD  aujualis  diame- 
D  d  tro 

Vel  if>  Algebr.  e.        ▼<■».       Ooer.  f.  14«. 


lf]  vid  T 
|  m  ft  feqq.. 


ave  M»tfceen»tlct  e.  to-  !>•  m.  k*l« 
tcbta  c.  I».  Vel.  II.  Oper.  f.  M«- 
Am  s«net»J  Gaoi«r  b»  Mf.  Co»t>» 


t»y  p. 
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tro  AB,  fi  fiat  ut  785  ad  1000 
ita  foliditas  unius  menfuras  ad  nu- 
merum  quartum  proportionalem , 
yer  probl.  33  (  §.  301  Aritb.)  in- 
veniendum ;  rcperietur  cubus  dia- 
metri  cylindriunam  menfuramca- 
pientis  ($.  581  ). 
a.  Inde  ergo  fi  extrahitur  radix  cu- 
bica  ($.  28  z  Arhb. ) ;  prodibit  dia- 
metcr  vafis  cylindrici  menfuram 
unam  capientis. 

3.  Jam  cum  vas  illud  habcat  altitu- 
dinem  AE  vel  CD  diamctro  AB 
aequalem  &  diagonalis  BEafluma- 
tur  pro  indice  capacitatis  per  by- 
potb.  fi  ex  duplo  quadrati  diame- 
tri  modo  inventae  AB  extrahatur 
radix  (§.169  Aritb.);  prodibit  in- 
dex  vafis  BE  menfuram  unam  ca- 
pientis  (§.417). 

4.  Ut  porro  inveniantur  diagonales 
fimilium  vaforum,  quae  capiunt 
xnenfuras  duas,  tres,  quatuor&c. 
tenendum  eft  ,  ea  efle  ut  cubos 
diametrorum  ($.578),  confequen- 
ter  etiam  ob  fimilitudinem  triangu- 


lorum,quale  ABE  ($.183 )  ,ut  cu- 
bos  diagonalium($. cit.&§.  260  A- 
ritb.).  Quare  fi  diagonalis  vafis 
unam  menfuram  capientis  conci- 
piaturin  iooopartesdivifa&excu- 
bi  1 000000000  duplo  2000000000, 
triplo  3000000000  ,  quadruplo 
4000000000  &c.  extrahantur  ra- 
dices  cubic;e  (§.  282  Aritb.);  pro- 
dibunt  diagonales  vaforurn  ,  qux 
duas,  tres,  quatuor  &c.  menfuras 
capiunt. 

5«  Denique  longitudo  diagonalis  pri- 
mae  transferatur  in  virgulam  & 
una  dividatur  in  1000  partes  ae- 
qualcs  ($  277):  ita  enim  ex  pa- 
rata  hac  fcala  particulas  millefi- 
mas  diagonalibus  reliquis  compe- 
tentes  in  virgulam  transferre  licet. 


Quoniam  itaque  dolium  in  praefen- 
te  cafu  habetur  pro  cylindrogemino, 
cujus  altitudo  arqualis  eft  femifum- 
mae  diametrorum  orbis  AB  &  ven- 
tris  GH  eflqueFB=£(  AB+GH), 
ideoque  GB  diagonalis  in  cylindro, 
cujus  diameter  femifumma  diarae- 
trorum  AB  &  GH;capacitas  cjus 
ftatim  innotefcit ,  fi  per  orificium  G 
virgula  ulque  ad  B  detrudatur.  J^c. 
i.&d. 

SCHO- 
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ScHOLION  t. 

595.  Conftrmliioni  virgml*  itaque  inftrvit  Tahu. 
U  ftqutns. 
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SCHOLION 

597.  Virgnla  h*c  cubica  fftUmi  fimtfmm 
admodnm  fntctdens  cyltndrica .  £t  fi*U*  *■  *li* 
doiia  fimUU  nnftmitur  ,  in  quibus  longitud*  di- 
tmidia  CF  futrit  ad  diamttrum  mquatam  FH  in  qua- 
tunqut  ritiant,  medo  in  tylindro  (  Vid.  Hg.  '.p*g' 
prsec.  )  un*m  mtnfurtm  ctfitntt  altitmdo  Ah  ad  dia- 
mttrmm  UB  in  tadem  fuerit  . 

PROBLEMA  30. 

598.  Vtrgam  pitbometricam  conflrue- 
re  ad  determinandam  quantitatcm 
fluidi  in  do/io  non  pleno. 

Resolutio. 
j.  Aflumatur  dolium  aqua  plenum, 
cujus  capacitas  jam  cognita,  &  nu- 
merus  menfurarum  e.  gr.  per  xo 
aut  numerum  aliutn  minorem  vel 
majorcm  dividatur  ,  prout  dolii 
capacitatem  in  partes  majores  vel 
minores  dividi  commodum  vifum 
fuerit. 


dol 


10  e- 


2.  Dolio  bcneficio  libel- 
lac  ACB  ita  colloca- 
to,  ut  axis  ejus  fit 
horizonti  parallelus, 
virga  per  orificium 
ventris  intrudatur 
donec  fundum  do-  A 
lii  attingat. 

3.  Ea  quantitate  fluidi  ex 
mifla,  quac  numero  mcnfurarum 
per  divifionem  paulo  ante  num.  i 
invcnto  refpondet ,  in  virgula  note- 
tur  decrementum  altitudinis  in 
fluido,  quod  cxprimit  totius  capa- 
citatis  partem  vigefimam. 

4..  Eodcm  modo  notabis  decremen- 
tum  altitudinis  ,  reliquis  particu- 
lis  vigefimis  quantitatis  fluidi  in 
dolio  contcnti  refpondens. 

5.  Horum  decrementorum  interval- 
lis  in  una  virgular  facie  notatis  , 
altera  dividitur  in  partes  quot- 
cunque  minutas  inter  fe  aiquales, 
ultra  vigefimarum  intervalla  in- 
asqualia  continuandas ,  c.  gr.  in 
zoo  aut  plures. 

Ita  virga  pro  dolio  non  pleno  mc- 

tiendo  conflru&a  eft . 

S  c  H  O  l  1  O  N. 

199'  ^0<lft  in  *f*m  4"*t/>>t»m  /""»  *****  Mim 
iftiufmodi  -uirgmUm  ftrare  vlmeril  i  fuffch  dtcrt- 
mtntorum  intervaila  /1»  mna  tjus  facie  nouri ,  ntc 
ofus  tft  fatiei  aittrius  in  fartes  mqmaits  divifiont . 
Vecrtmtnu  qmoqmt  altitmdinis  fluidi  nountur  numt- 
ris  ,  *mJ  qnxntiuti  tx  dolio  tmifta-  rtffondtnt ,  t.  jr. 
fi  inttgrmm  delimm  cafiat  64  mtnfuras  &■  mna  tf- 
flmxtrit  ,  in  fine  dtcrtmtnti  altitmdinis  fribitmr  6J. 

PROBLEMA  ZU 

600.  Dctcrminarc  quantitatem  flui- 
di  m  dolio  non  pleno . 


Dd  2 


Reso- 
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Resoiutio 


i.  Inveftigetur  capaciras  totius  do- 
lii  per  probl.  28  (§.  588). 

1.  Dolio  libcllx  beneficio  ita  collo- 
cato  ,  ut  axis  ejus  fit  horizonti 
parallelus ,  ne  fcilicet  fluidum  in 
una  dolii  parte  altius  fit  ,  quam 
in  altera,  virga  per  problema  prae- 
cedens($.  598  )  parata  per  orifi- 
cium  dolii  G  intrudatur  ,  donec 

■    fundum  in  H  attingat. 

3.  Ea  rurfus  extra&a  notetur,  quot 
partes  in  iacie  aequalium  vino  ma- 
didx  fint . 

4.  Hinc  inferatur  :  ut  numerus  par- 
tium  acqualium  in  altera  virgulx 
facie  profunditari  totius  dolii  GH 
refpondentium  ad  numerum  fimi- 
lium  partium  altitudini  flutdi  LH 
convenientium ,  ita  numerus  ea- 
rundem  partium  ,  quae  intervallo 
fcrupulorum   vigefimorum  con- 

fal  ln  Stt  reometrii  Dollornm  f*.  O  ».  b. 
(bj  Im  dem  Amsxap  dar  mkraittm  Mtfft-Kmmfl  Arehi- 
flitdi»  1.  15.  £  9V 


gruunt ,  ad  numerura  quartum  pro- 
portionalem,  per  probl.  n  Arttb.  ($. 
301)  invcniendum . 

5.  Capiatur  circino  intervallum  tot 
partium  acqualium  in  virga  ,  quoc 
numerus  inventus  exprimit  & 
transfcratur  in  fcalam  fcrupulo- 
rum  vigefimoi  um ,  noteturqne  eo- 
rum  numerus,qua:  ipfi congruunt. 

6.  Per  hunc  dividatur  numerus  men« 
furarum,  quas  dolium  integrum 
capit:  quotus  erit  numerus  men- 
furarum,quas  fluidum  in  dolio 
contcntum  replerc  poteft .  jf^  e.  i. 

E.  gr.  fit  GH  160,  HL  58  ,  numeras  partium 
aequalium,  qosc  integro  lcrupulorum  vigclimo- 
rum  intervallo  congruunt  ,  1*0,  capacitas  de- 
nique  dolii  118  menluraruin  . 

Hat  :  160  58—110        jt-r  . 

4°)     4   l  i     ***{  4jl. 

174  f0\ 

Ponamus  partibus  43  j-  «qualibus  refpondere  in 
fcala  inaequaliuin  J^-  five  ~.  Qiiodfi  itaque  n8 
per  5  dividas;  quotus  »sf  numenim  mcnfura- 
rum  indtcabit,  quas  fluidum  iu  dolio  conten- 
tum  replcre  poteft. 

ScflOLION. 

foi.  Si  dolia  omnia  tfftnt  fimilia ,  ftr  metMmm 
frofofitam  fatis  aumratt  inutnirttmr  rtnauiitai  flmi- 
eti  in  dolio  non  fltno  1  ftd  in  diffimiliiut  tadtm  t- 
xaQt  rtftriri  hac  rationt  netptit  .  H»mimM  amtent 
invtnta  tfl  metliodmt  ,  e>  rigcri  gtomttrico  fatitfa- 
citnt  «>  frati  rtffondtnt .  f^mam  tnim  Kcplcrus  dt- 
dit  (aj,  ta  mtc  dtmoflraliva  ,  nec  fra.xi  adaftata  . 
Undt  ntome  iffi  fatiifacit .  Et  timamvii  aliam  foflea 
tidtm  fmiflitmerit  (b)  |  fatit  tamtn  intricata  tfl.In- 
tricatiortt  adhme  fmnt ,  tfmat  UaycrUS  (  l  .  &  Dou- 
gharty  (d)  tradmnt . 


(cl  In  Conemetrl*  M»ijtIiUd«  c.  $  p,  roi.  &  Ctqq. 
f_Jj  Tbe  General  Ga*s*r  p.  164.  tt  feqq. 
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ELEMENTA 

» 

# 

TRIGONOMETRI^  PLANiEL 


P  2?  M  F  AT  1  0, 

I 

Omenti  perquam  cxigul  tironibus  videtur  Trigono. 

metria  ,  utilitatis  prorfus  nullius.  Enimvero  rerum 

Mathcmaticarum  pcriti  orc  unanimi  confitcntur  , 

quod  fublata  Trigonometria  ,  maxima  eorum  pars 

pereat ,  quae  in  Mathefi  admiramur  .  .Ccrte  ftella* 

rum  magnitudinem,  diftantiam  a  Tcrra  ,  motum, 

eclipfium  tam  folarium  quam  lunarium  computum, 

magnitudinem   globi  terraquei,  &  innumera  alia  prorfus  ignoraremus, 

fi  nobiliflimae  hujus  fcientiac  auxilio  deftitueremur .    Trigonometria  igitur 

pro  arte  habcri  debet ,  qua  maxime  abfcondita  &  a  cognitione  hominum 

rcmota  in  apricum  producuntur.  Eam  qui  ncfcit,  non  magnos  in  Mathc- 

fi  mixta  fcntiet  progreffus:  faepius  ipfi  in  Philofophia  naturali  haerebit  a- 

qua,  e.  gr.  iridis  pha:nomena  ad  rationes  fuas  revocaturo  aliaque  mcteo- 

ra  cmphatica  explicaturo.  Studium  igitur  Trigonometriat  addifcendac  affe« 

ratur  indefelfum,  nec  impatiens  fit  mora,  donec  inpartibus  Mathefeos  fub- 

fcquen- 
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fcquentibus  ineffabilis  ejufdem  ufus  ex  his  ipfis  etiam  elementis  patefcat. 
Fides  oculata  impediet,  quo  minus  in  poftcrum  judicia  de  rerum  ufu 
(  quod  vulgo  plerumque  ficri  folct ;  praecipitemus .  Paucis  problematibus 
comprehendi  a  qua?.  alias  per  cafus.  plures  diftribuuntur  :  in  elementis  e- 
nim  praeter  necefUtatem  multiplicanda  non  funt,  quae  fpinofa  videntur 
tironibus,  nec  culpatur  brevitas,  quae  perfpicuitati  nonofficit,  memoriae 
kvamen  certiiTimum  exiftit.  Cumque  Trigonomctria  etiam  in  Geomctrix 
pra&ica  ufum  habeat  ,  quam  cum  thcoretica  conjungi  confultum  duxU 
mus,  ideo  hunc  ufum  fuh  fiaem  anneclere  placuit  * 
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ELEMENTA 

TRIGONOMETRLE  PLANiE* 
CAPUT  PRIMUM. 

De  Conflrufiione  Canonis  Sinuum  ,  Tangentium ,  atque  Se~ 
cantium,  tam  naturalium  quam  artifcialium. 


Definitio 


I. 


^J^Rigonometria 


planacftfcU 
cntia  cx  trt- 
bus  triangul»  recYiIi- 
nei  partibus  invenicn- 
di  reliquas. 

E.  gr.  E*  duobus  lateribus  AB  &  AC  atque 
angulo  B  inveniuntur  anguli  reliqui  A&Ccum 
latcre  tertio  BC  • 

D  E  F  I  N  I  T  I  O  2. 

t.  Sinus  reSius 
ADarcus  AE  vel 
AI  eft  chordac 
AB  arcus  dupli 
AEB  vel  AIB 
dimidium  .  Si- 
nus  totus  eft  ra- 
dius  HC ,  feu  fi- 
nus  Quadrantis 


HE.  Sinus  verfus  eft  pars  radii  ED 
i  nter  finum  re&um  AD  &  arcum 
AE  intercepta  . 

C  O  R  O  L  L  A  R  I  U  M  I. 
}.  Sinus  ergo  AD  ad  radium  £C  perpendi- 


cularis  (  §.  191  Grciw. ) :  confcquenter  finus  omnes 
dio  infiflcntes  intcr  fe 

Ctom.). 


eidem  radio  infiflcntes  intcr  fe  paralleli  (J.  156 

r 

CoROLLARIUM  2. 

4.  Quoniam  arcus  AE  eft  menfura  angult 
ACE  AI  ejus  contigui  ACI  ( §.  57  Gtom, ) , 
quadrans  vero  HE  menfura  anguli  recti  (  §.  141 
Ctom.  )  i  AD  etiam  finus  re&us  cV  ED  finus 
vcrfus  eft  angulorum  ACE  &  ACIjfious  vero 
totus  eft  finus  anguli  rccli. 

COROLLARIUM  J. 

5.  Duo  igitur  anguli  ,  qui  funt  deinceps  , 
euudem  babent  finum. 

COROLLARIUM  4. 

6.  Angulorum  igitur  obtuforum  flnus  iidem 
funt ,  quos  hahent  eorum  complc  rr.cn  ta  ad  duos 
re&os  (  J.  147  GwJ. 

De- 


t\6     Elemtnta  TriionomctrU  ?Un*C*p.i< 

Definitio  3. 


7.  Tangens&r- 
cus  EA  eft  por- 
tia  recT:*  tangen- 
tis  circulum  EF 
intcr  re£as  ,  cx 
centro  C  per  ex- 
trcma  arcus  E  & 
A  du&as,  intcr- 
ccptae .  Reaa  FC  dicitur  fecam  e- 

juklem  arcus . 

COROLLARIUM  x. 

t.  Tangcns  EF  ad  radium  EC  rerreD<,fcn'*" 
tlt  cft  (J.308C™»..)  . 

CoROLLARlUM  X. 

9.  etiam  FE  tangens ,  Sc  FC  fecans  an- 
guli  ACE,  itemque  ACl  (  S-  ^Ctom. ). 

COROIL.ARIUM  3- 

10.  Duo  iRUor  anguli»  qui  «nt  deinceps, 
<aodcm  habent  tangemem  atque  fccaotcm. 

D  E  F  I  N  I  T  I  O  4- 

11.  Cofinus  cft  finus, Cotangem  tan- 
gcns,  Cofecaas  fecans  arcusAH,  qui 
eft  alterius  AE  complementum  ad 
quadrantem .  Ita  e.  gr.  AG  ,  finus 
arcus  AH,dicitur  Cofinus  arcus  AE. 
Vocantur  etiam  Sinus,  Tangentcsat- 
que  Secantes  complementi . 

Theorema  i. 

12.  "  Sinus  arcuum  fmtilium  ad  ra. 
dios  fuos  eandem  rationem  babent . 

Dbmonstratio. 

Chorda;  cnim  arcuum  fimilium 
ad  radios  eandem  rationem  habent 
($.  290 Gcom.).  Sed  linus  funt  chor- 
darum  dimidia  ($.x.)«  Ergo  &  hi 

ad  radios  rationem  candem  habent 

(jr.  lU.Aritb.).  j^cd. 


Hypothesis. 
ij.  Sumatur  radius  pro  unitatc  & 
per  ejus  fraEliones  decimales  determu 
netur  quantitaS  finuum  ,  tangentium 
atque  fecantium. 

ScHOLtON. 
14.  Ex  Ptolemjei  Mmagtfto  difcimut,  vtttrtt  ra- 
dium  in  60  fartti  ,  nuai  gradui  vocabant ,  divififr, 
&  Init  thordat  ftr  minuta  frtma,  ftcnnda  ,  trrtU 
&c.  boc  tft  ,  fraftivnti  radii  ftxagtftmalti  dtttrmi- 
nafft  ,  ouilui  in  analjfi  triangulorum  uttbanmr .  Vi- 
midiii  chordii  ftm  ftnibut  frimum  uft  funt  ,  qnan- 
tum  conftat,  Saraxtni  .  Joannci  Regiorrtomanus 
frlmnm  radio  tum  vtitrilui  tribuit  60  gradui  tr  ftm 
nui  fingulorum  graduum  ftr  rjut  fraHionti  dtcinut- 
ttt  dtttrmmavh  .  Enimvtro  ftfica  snimadvtrtit  9 
commodiui  f>rt ,  fi  radiut  fumatur  fro  unitatt  , 


dto  hjfothtftn  frtftnttm  in  Ttigonomttriam  ir.troduxit, 
In  taluiit  finuum  &  tangtntium  trdinariti  radlut 
coniifitur  in  1 0000000  fartti  divifut,  &■  ultra  hat 
fra&itmtt  in  dtttrminanda  f.nuum  &  tangtntium 
quamitatt  non  dtftnditur .  ^ui  tamtn  tabulat  iftat 
confttuxtrunt ,  ad  frattimti  multo  minortt  dtfttudr- 
runt,  nt  trrtr  hrtftrtt  in  frufulii  frimii  affgna- 
tiiit .  Sttantilut  lx>dit  ofnt  nen  hattmut,  cum  tmni* 
Tritonomttriat  frobltmtta  alfyut  illarum  oft  folvi 
foffint. 

COROLLARIUM. 

ij.  Cum  latus  hcaagoni  regularis  feitain  ctr- 
colt  partem  fubtcndat  (§.  104. 54»  Ctom.) atque 
radto  «quale  fit  (  §.  35«  Goiw.):  finus  graduurn 
trigiou  eft  jooooo©(  J.i.  Trigon.Sc  j.+i.Gw*.). 

Problbma  I. 
16.  Dato  ftnu  AD  ,  mvcnire  ro- 
Jinum  AG, 

Resolutio  &  Demonstratio. 

Quoniam  EC  iinus  ipfius  EH 
(  §.  2  )  ad  HC ,  &  AG  iinus  arcus 
AH(S-x)pcrpendicularis  ad  eandem 
HC($.  I  );  erit  AG  parallela  ipfi 
DC  ($.256 Geom.)  &  ad  G  angulus 
reclus  (  §.  78  Georn.),  ideoque  A 
AGC  reaangulum  (  $.  91  Gecm.) . 
Quare  cum  AD  &  HC  fint  ad  EC 
pcrpendicularcs  (§*.?);  erit  GC= AD 
($.  226  Geom. ) .  Si  crgo 

1.  Ex 
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Confirufth 


t.  Ex  quadrato  radii  AC  fubtraha- 
tur  quadratum  fmus  AD  vel  GC; 
rclinquetur  quadratum  Cofinus 
AG  (  §.  417  Geom.).  Unde  l 

2.  Radix  quadrata 
*69.  ^r/r^.  )  ; 
AG. 

B.  gr.  Sit  AC  iooooooo»Ap 
rietur  A(J  8650U4,  fi"«s 


tur  f  $. 
us 


repc- 


PrOBLEMA 

17.  Dato  ftntt  F 
y4D  <*rr«/  AEy 
invenire ftnum  ar. 
cus  dimidii  \  AE. 

Resolutio. 
Inveniaturchor- 
da  arcus  AE  (  §. 
^il  Ceom.).  Hu- 
jus  enim  dirmdium  eft 
(§.z). 

E.  et.  Sint  AC  8c  AD  ut  in  ptobl.  pratcedente» 
tcpcnctur  ftnui  arcui  i  AE  feu  finus  15°  = 
a  588190. 


ejus  flnus 


Problema 
Dato  ftnu  D 


DG  arcus  DF  yin- 
venire  ftnum  DE 
arcus  dupli  DB.  B 

Resolutio  & 
Demonstratio  . 

Cum  anguli  ad  E  &  G  recTi  fint 
(§.3)  &angulus  B  utrique  triangulo 
BCG  &  DEB  communis ;  erit  BC : 
CG  rrBD:DE($.z67Gfo/«.).Qua- 
re  cum  CG  inveniri  poflit,dato  finu 
DG<$.  16),  &  BD  fit  duplum  ip- 
fius  DG  ($.2.):  invenietur  quoque 
DE  (  §.  301  Aritb. ) .  g.e.f.&d. 
Wolfti  Oper.Matb.Toml. 


19 

FG  &  DE 


Proble  ma 

Datis  fmibut 
arcuum 


FA  &  DA ,  quorum 
differentta  DF  45' 
major  non  eji  ,  inve-  Dj 
nire  ftnum  quemcun-Ji 
que  intermedium  1L. 

Resolutio. 

1.  Qujeratur  ad  diflerentiam  arcuum 
FD,  quorum  finus  dantur ,  diffe- 
rentiam  arcus,  cujus  finus  quae- 
ritur,  AI  atque  arcus  AF,  finui 
dato  minori  refpondentis  ,  IF,  & 
differentiam  finuum  datorumDH 
quartus  nuraerus  proportionalis  (§. 
301  Aritb.). 

2.  Is  addatur  finui  dato  minori  FG . 
Erit  aggrcgatum  finusquaefitusIL. 

Demonstratio. 

Cum  arcus  DF  &  FI  paucorum 
fint  minutorum  per  bypotb.  pro  li- 
ncis  rectis  citra  errorem  fenlibilem 
haberi  poterunt .  Porro  FG  ,  IL  & 
DE  paraHehe  funt  ( §.  3  ).  Quare  fi 
ex  F  ad  DE  perpendicularis  demit- 
tatur  FH  (  §■  116  Geom.  ) ;  erit  HE 
rr  FG  (§.zi6  Geom.  ),idcoqueDH 
differentia  finuum  du<  um  FG  & 
DE  (§.  6\Aritb.  )  .  Unde  ob  paral- 
lelas  IK  &  DH  per  demonftrata  , 
DF:FI  =  DH:IK($.  x68  Geom.). 
g.  e.  d. 

Problema  5. 

20.  Datis  ftnibus 
BD  &  FE  duors/m 
arcuum  quorumcun- 
que  AB  &  AF  y  iw- 
venire  ftnum  arcus  fc- 
midifferentiaf  eorun-  A.  J> 
dcm\BF.  Ec 


ZlZ      Element*  Trigonometrh  Plan*  Cap.  1. 


Resolutio. 

1.  Slnus  minor  BD 
fubtrahatur  a  ma- 
jore  FE ,  relinque- 
tur  differentia  FK. 

2.  Ex  datis  finibus 
BD  &  FE  inve-£- 
nianfur  cofinus  BI 
&FH($.i6). 

3.  Cofinus  minor  FH  fubtrahatur  c 
majore  BI ,  erit  BK  differentia  . 

4.  Ex  fumma  quadratorum  differen- 
tiarum  BK  &  FK  cxtrahatur 
radix  quadrata  (  §•  269  Aritb.)  ; 
prodibit  chorda  arcus  differentiae 
BF  ,  cujus  dimidium  eft  finus 
guaefitus  (§.  2.).       e.  i. 

D  E  M  O  NS  T  R  A  T  I  O." 

• 

^  BD,  FE&  GC,tum  AC,BI  & 
FH  inter  fe  parallelae  funt ,  &  illae 
ad  AC,has  ad  GC  pcrpendiculares 
(  £■  l )  »  confcquenter  FH  =  KI  & 
BD  =  KE($.  226  Geom. ) & angulus 
BKF  reclus($.  2  3  0.7 %  Geom. ).  Quam- 
obrcm  FK  differentia  finuum  BD  & 
FE  ,  BK  vero  differentia  cofinuum 
FH  &  BI ,  atque  FKB  triangulum 
rectangulum  (§.  91  Geom.  )  .  Ergo 
cum  fit  BF*  =  FK*+BK2($.  417 
Geom.)\  repcrictur  chorda  BF,  cu- 
jus  dimidium  eff  finus  quaefitus  (§. 
1 ) ,  fi  ex  fumma  quadratorum  diftc- 
rentiasfinuum  FK  &  differentiae  co- 
finuum  BK  radix  quadrata  extrahi- 
tur  (5.  246  Ar/tb.) .  J^e.d. 

P&OILEMA  6. 

ZLX.lmxntrc  fmum  45  graduum. 


Resolutio  &  Demonstratio  . 

Sit  HI  circuli 
quadrans  ;  erit 
HCIangulus  re- 
ctus  (  §.  143 
Geom.  )  ,  ideo- 
que  A  cognomi- 
ne  rec*tangulum 
($.9iGwiw.),con- 
fequenter  HI*= 

HCa+CI*  (^4i7C»i».)  =  2HC* 
(  S.4°-  574G<row.).Quare  cum  HC 
finus  totus  (§.  i)  fit  1 0000000  (§.  1 4);  fi 
cx  2HC*quadrato2oooooooooooooo 
extrahatur  radix  I4i42i*6($.  269 
Aritb.);  prodibir  chorda  HI($.24$ 
Aritb.  )  ,  cujus  dimidium  7071068 
finus  450  defideratus.  g.  e.  i.  &  d. 

S  C  H  O  L  I  O  N. 

11.  Jnferius  in  Analyf  docellmnt  ,  qmtmtdo  tx 
djte  radh  latm  fentagoui  rejuUris  ,hoc  efi ,  chtrd* 
7**  (  $•  Hl  G«om.},  ttnfyntKier  fiaut  3  6°  (£. 
x)  imtn.aiur, 

Problbma 

2$.Dato  fmu  u- 
nius  minuti  jeu  60" 
FGyinvenire  ftnum 
unius  vel  aliquot  fe. 
cundorum  MN. 

Resolutio  &  Demonstratio. 

Quoniam  arcus  AM  &  AF  funt 
admodum  exigui  ;  AMF  pro  linea 
recta  haberi  poteft  citra  errorem  in 
fractionibus  radii  decimalibus,  qui- 
bus  finus  exprimimus,  aflignabikm, 
hoc  eft,  arcus  AM  &  AF  finibus 
eorum  proportionales  alfumere  iicet. 
Quare  cura  MN  fit  ipfi  FG  paral- 

lela 
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finu  120  invenlantur  finus 
1  45'($-  *7),  fmus 


lela  (  §.  3 ) ; erit  AF :  FG  =  AM:M  N 
C  §.  268  Geom.).  Datis  ergo  AF  , 
FG  &  AM  per  bypotb.  invenitur 
MN  (  §.  302  Aritb.  ).  Q^e.  i.&d. 

S  c  o  l  1  o  n. 

44.  EsdtM  rttUnt  ,  fi  »f»'  Invenirl  fojltt 

fnut  «tiyuoi  fcrttfultrttm  ttrtitmm. 

PROBIEMA  8. 

25.  Datisfinibus  Jo(|.i5), i5($. 
17),  45  (ST.  11)  &  16  graduum  (  §. 
7-2),  canonem  omnium  finuum  con- 
ftruere,  nonnifi  unico  minuto  aut  de- 
nis  fecundis,  imo  unico  fecundo  inter 
fe  differentium . 

Resolotio  &  Demonstratio. 

1.  Ex  finu  36  graduum  inveniatur 

finus  i80,9°,403o',^0i5'(^i7); 
fiaus  54°,7i°,  8i°,  8S°3o',  87° 
45' (  §•  16):  Porro  finus  270, 130 
30' ,  6°  4 5',  4o°  3 o',  200  1 5' ,  42°4 5' 
le  finus  630,  760  30', 
49° 30',  69°45',470i5' 


($.  17):  inde  finus  630,  76 
8  3°  15' 

(§.  16):  ulterius  finus  3i°3o',  i5° 
45',38°i5',24°45'(jr.  17):  hinc 


finus  580  3o',740i5',$I°45 


65 


1 5'  (  §.  16):  denique  finus  2  90  1 5' 
($.  17  ;  &  ejus  cofinus  6o°45' 
(5- 16). 

2,  Ex  finu  4  5°  inveniantur  finus22° 
30'  &  ii°  15'  (§.  17),  finus  670 
36'  &  780  45'  ($.  i6),finus  deni. 

que  33°45'(  §.  17  )  &  560  15' 
(  $•  16). 

3.  Ex  finu  300  Sc  finu  54°  invenia- 
fur  finus  120  ($.  20), 


4.  Ex 

6° 

",  84%  870,  88 
($.  16):  porro  finus  39 
90  45',  4*°,  210 


,3°,  i°3o' 
780,  840,  870 


89°  15' 


3o', 
V9°30', 

O  O  ' 

O"  ?0  ,  S    I5  , 


43-  30-,  2i045',440i5'($.  17): 
ulterius  finus  510,  700  30'  ,  8o° 
480,  690,7q0*o'.  8/° 


15  ,  48-,  b9",  79-30  ,  84-  45', 
460  30',  68°  i5',  45°45'  (§^J: 
inde  finus  2  5°  30' ,  1 20  4  5' ,  3  5°  1 5', 
*4°,  34°  30' 
*3°  i5' (S.  17) 
3o',  77f 
30',  72* 


1  s 


17°  15',  39°  45 
hinc  finus  64° 
54°  45',  66°,  550 
45',  5o°iS',  660  4S'($. 
16)  :  hinc  porro  fintis  320 15^,3 30, 
i6°3o',  8°  15',  270  45'  (§•  i7): 
inde  ulterius  finus  570  45',  570, 
73° 30',  8i°45',  62°i5'(  S.16): 
porro  finus  280  30',  140  15',  3  6° 
45'  (  §-  »7)  &horum  cofinus  6i° 


3o', 


75°45',  53°45'(^i6):de. 


820  30', 
37°  30', 


nique  finus  300  4  5'  (§.1 7)  &ejus  co- 
finus  59°i5'(§.  16). 
Ex  finu  150  inveniantur  fyms  7" 

3o'&3°45'(5-i7):hincfinus  75°, 
8  6°  i5'  (  §.  16  ):  inde 

180  45',4i°  i5Y(§.i7) 
&  horum  cofinus  520  30',  71° 
15',  48°4s'(  §.  16):  denique  fi- 
nus  26°i5'  (§.  17  )  &  ejus  cofi. 
nus  630  45'  (  §.  16). 
5.  Quodfi  finus  hac  ratione  inven-i 
ti  in  ordinem  redigantur,  nume- 
ro  no  ,  &  diffcrentiam  inter 
duos  immediate  fibi  mUtuO  fuc- 
;  cedentes  45'  deprehendes:  qucm- 
admodumexTabuJa/quam  eum 
in  finem  hic  apponimus ,  primo 
intuitu  apparet. 

i  m 

<  ■  7  ■-  .  - 


Ee  * 


Jn- 
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I 

0° 

45' 

21 

I5°45" 

41! 

3°°45' 

5i| 

45  45' 

81 

5o°4J' 

101 

75°45' 

2 

I. 

3« 

22 

15. 

3° 

4-1 
43 

31- 

3° 

52 U5-  30 

82 
83 

5l«  30 
52.  1$ 

102 
103 

75.  30 
77-  15 

3 

2. 

*3 

17- 

15 

3a- 

* 
3 

^  /   *  j 

4 

0 

*4 

18. 

0 

44 

33« 

0 

6a 

48.  0 

84 

53.  0 

104 

78.  0 

5 

3- 

45 

25 

18. 

45 

45 

33- 

45 

^) 

*t°'  ^r) 

85 

63.  4? 

10J 

78.  45 

6 

4- 

50 

25 

i9- 

3° 

4* 

34- 

3° 

55 

85 

54.  30 

I05 

79-  30 

7 

y« 

15 

»7 

20. 

15 

47 

35- 

»5 

57 

>«*•   ■  ) 

87 

5j.  15 

107 

80.  15 

8 

5. 

0 

28 

21. 

0 

48 

3«- 

0 

58 

?  1 .  0 

88 

55.  0 

108 

81.  0 

9 

6. 

45 

2p 

21. 

45 

49 

55. 

45 

)  *■  *r) 

89 

55.  45 

109 

81.  45 

IO 

7- 

3° 

3° 

22. 

5° 

5° 

37- 

3° 

70 

?2.  JO 

9° 

57.  30 

I IO 

82.  30 

II 

8. 

15 

3  ' 

ij. 

«5 

51 

3«. 

J5 

71 

53-  15 

91 

58.  15 

1 1 1 

I  2 

9« 

0 

3» 

24. 

0 

5» 

39- 

0 

7» 

$4.  0 

9» 

59.  0 

112 

84.  0 

1* 

9- 

45 

33 

24. 

45 

53 

39- 

45 

73 

54-  45 

93 

59.  45 

113 

84-  45 

'4 

10. 

jo 

34 

»5- 

3° 

^4 

40. 

3° 

74 

55-  jo 

94 

70.  30 

II4 

85.  30 

IT 

II. 

»5 

35 

2  5. 

15 

J  5 

4i. 

15 

75 

j5.  ix 

95 

71.  15 

115 

85.  15 

i5 

12. 

0- 

3* 

*7« 

0 

56 

42. 

0 

7« 

57-  Q 

95 

72.  0 

1X5 

87.  0 

«7 

12. 

45 

37 

2  7- 

45 

57 

42. 

45 

77 

57-  45 

'  97 

7*-  45 

87.  4y 

:S 

*?• 

3° 

38 

28. 

3° 

ss 

43- 

30 

78 

58-  3o 

98 

73-  3° 

Il8 

88.  30 

19 

I4. 

ij 

39 

29. 

15 

59 

44. 

15 

79 

59-  15 

99 

74-  15 

II? 

89.  15 

lO 

0 

40 

3<>- 

0 

5o 

45- 

0 

80 

5o.  0 

100 

75-  0 

120 

90.  0 

Inveniantur  ergo  fimis  mtermedii 
per  probl.  4  ( §.  19  ). 

7.  Denique  finus  lcrupuionjm  fecun- 
dorum  ab  1  ulque  ad  6oinvenian- 
tur  per  probl.  prsec.  ($.23). 

ItaCanon  finuum  erit  conftru£fcus. 

Problema  9- 
26.  Dato  JJnu  p 
AD  arcus  AE,in- 
venire  tangentem 
EF  &  fecantem 
FCejufdcm  arcus. 

Resolutio  & 

DtMONSTRATIO  • 

Quia  finus  AD 
&  tangens  FE  ad 

radium  EC  perpendicularis  ($.$-8); 
erit  ille  huic  parallelus  (  §.  ay6 
Geom.).  Quare  ut  cofinus  DC,  in- 
ventus  per  problem.  1  (  §.  16  ),  adfi- 


TaJ  Tflfoa.  I!b. 


».  e-  t>  f.  jf*- 


num  AD,  ita  finus  totusad  tangen- 
tem  EF:  item  ut  cofinus  DC  ad 
finum  totum  AC  ita  finus  totus  £C 
ad  fecantem  CF  ( §.  268  Geom. ).  In- 
venietur  ideo  per  illationem  primam 
tangens  £F ,  pcr  alteram  iecans  FC 
(  §.  302  Aritb.  ).  jf^  e.  i.&cL 

ScHOLlON. 

Xf.  Conflrmflo  igitur  Ctxmt  ftnuum  ( $.  sj ) ,  hxui 
difficilii  tft  conftrutlio  Ctnonit  ur.geniimm  Mteut  ft- 
cantium  .  Vttrqut  junciim  fumttts  Csno*  irijngulo- 
rum  nttmralii  dici  feUt  %  q*i*  tri*ngulomm  anjlyfi 
inftrvit.  Equidtm  fifftm  *f*d  AmOortt  tlxortmntx 
non  intleganti*  occmrrunt ,  quibmi  muiti  fnui  ftti- 
limt  iuvtniuntur  ,  qjum  txfofit*  htHenmi  nutliodo. 
Urfinut  (2)  frsftrtim  doctt ,  quomodo  tx  finu  Ctt- 
nonir  tmnium  frimi ,  t.gr.umimi  ftcmndi  ,  ftr  foUmt 
ijuafi  tdditiomtmtir fubtrttWomtM  utui  Canon  dtrivt- 
tur .  Enimvtro  tmm  *b  tttiii  j*M  dudum  tonfirmil*! 
fit  i  fujfitit  mumnqmt  ofttndiftt ,  ynomodo  tonftnti  fo- 
tmtrit. 

Problema  xo. 

28.  Invenire  fmus  cujufcunque  da- 
ti  logarithmum . 

Re- 
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De  Conftrnftionc  Canonis  Sinuum,  &c.  tl\ 


Resolutio. 

Ut  logarithmi  eo  accuratiores  in- 
veniantur ;  aiTumendi  funt  finus  ad  ra- 
dium  ioooooooooo  conftruc~ti.  Mul- 
clantur  ncmpe  finus  in  Canone  Pi- 
tifci  majore  4  ultimis  notis  .  Cum 
ideo  fious  fint  numeri  10  ut  pluri- 
mum  notis  conftantes,  in  canone  au- 
tem  logarithmorum  ,  qui  proftat  , 
maximo  numcri  naturales  ultra  5 
notas  non  afcendunt ;  logarithmi  eo- 
rum  inveniuntur  per  probl.  37  A- 
ritb.  (  §.  349).  Utendum  vero  eft 
canone  logarithmorum  majore. 

E.  gr.Sit  inveniendui  logarithmus  fious  *}°, 
qui  apud  Titiftum  39073  11184.  Refe&n  verfus 
finiftram  quinque  notii  3907 3>  ipfi*  refpondens 
logarithmus  eft  4.59*8768,  confequenter  loga- 
ruhmus  oumeri  3907300000  eft  9.5918768  . 
Differentia  tabularis  ett  111.  Quare  infertur  : 
uc  100000  ad  m  ita  not*  refidux  finus  dati 
11184  ad  numerum  quartum  proportionalcm 
4i:  qui  fi  addatur  logatithmo  9.5918768,  prod- 
it  logarithmus  qu*fitus  9-  59iMo  ,  quahs 
io  Caaooc  triangulorum  artificiali  repemur  . 

PROBLEMA  IX. 

»9.  Jnvenire  logaritbmum  tangen- 
Wr  ,  dato  logaritbmo  fmus  &  cofmus. 

Resolutio. 

4.  Logarithmus  finus  addatur  loga-| 

rithmo  finus  totius. 
%  A  fumma  fubtrahatur  logari- 

thmus  cofinus .  Refiduum  eft  loga- 

rithmus  tangentis  ($.  26  Trigon.  & 

$-3S9  Aritb.). 


E.gr.Tnveniri  debet  logarithmus  tangentis  13°. 
Addantur  Log.  Sin.  »3°  =  9.  591S780 
log.  Sin.  tot.  =r 


1  • 


a  fumma—  19.5918/80 
fubtrahatur  Log.  Cof.  =  9.9640161 

relinquitur  Log.  tang.  ~  9.6178519 

Problema  12. 

30.  Jnvenire  iogaritbmum  fecantis 
arcus  cujufcunque  ,  dato  logaritbmo 
ftnus  complementi  ejufdem. 

ReSOLUTIO'" 

t,  Logarithmus  finus  totius  multi- 

plicetur  per  2. 
2.  Ab  ejus  duplo  fubtrahatur  loga- 
rithmus  finus  complementi  datus. 
Refiduus  fiet  logarithmus  fecan- 
tis  (  §.  26  Trigon.  &  JT.  35^9  A. 
ritb.  ). 

E.  gr.  Quaerendoi  eft  Logarithmus  fccantii 
arcuj  »3°.  Calculi  typm  talii  eft; 
Log.  fin.  cot.  —  1 0.0000000 

E)us  duplum  =  10.0000000 
Log.  Sin.  Compl-—  9.9640161 

Log.  Secaat.  ij°  z=  10.03597?» 

SCHOLION. 

11.  Joannes  Neperus  ,  q*i  frimu,  l*s.trithmti 
in  Trigmomttriim  introduxit ,  finn,  tonnt  lognnth- 
mnm  Ucit  O.  Hint  trtftnnt  iogtrithmi  finmum  ,fini- 
hu,  dttrefctntibnt ,  &    ttngtntinm  *ta»t  fttantiuM 
finu  »».  msjomm  logxrithmi  funt  dtjttlivi  ftn  »»- 
hilt  minort, .  Neperus  log viihmo,  cofinuum  Ant !- 
logarithmoi  i  Ugarithmo,  vtn  tMgtntium  diffc- 
rcntialesi  Kcplerui  «f*»  Wcfologamhiiw  w. 

gcntcs  artifieialcs. 
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C  A  P  U  T  II. 

i 

De  Analjfi  Triangulorum. 


Thborema  2, 
li.Tangens  45° 
EF  tquatur  ra> 
dio  EC. 

Demonstratio. 

Quoniam  ar- 
cus  AE  450  per 
bypotbeftn  ;  erit 
quoque  angulus 
ACE  4  s°  ( §.$  9  Geom. ),  confcquentcr 
angulus  F  45°  (§.  141  G«>OT.).Qua- 
re  £F  =  CE  (  &  255  Geom.).  & 
f.  d. 

Theorema  3. 
3$.  In  omni  triangu.  C 
h  ABC  latera  funt 
itt  ftnus  oppofttorum  an  - 
guhrum . 

Demonstratio. 

Cum  enim  omnc  triangulum  cir- 
culo  infcriptibile  fit  (§.x^"jGeom.)\ 
erunt  latera  AC,CB  &  AB  chor- 
das  arcuum  cognominum  (§.  $%Gc- 
om.)  ^  confcqucnter  Iatera  dimidia  fi- 
nus  arcuum  dimidiorum  (§.  i).  Sed 
arcus  dimidii  funt  menfurae  angulo- 
rum  oppofitorum  B ,  A  &  C  (§.  3 14 
Geom.  ).  Ergo  ut  Iatus  ACad  finum 
anguli  fibi  oppofiti  B ,  ita  latus  BC 
ad  finum  anguli  fibi  oppofiti  A ,  i- 
ta  etiam  AB  ad  finum  anguli  fibi 
oppofitt  C.  £.  e,  d. 


SCHOLION. 

54.  Vt  Vtro  tvidtntiut  apparrst  ,  in  tritnguli 
tbtufattguio  fr»  ftnm  anguli  obtnfi  mtndum  tjjtfi* 
ttu  anguli  iKuti  >  qui  tidtm  dtintrpt  ponitmr  y 
qutm  tjfr  ttUm  finmm  anguli  tltufi  fupra  ttnnttavi- 
mut  (§.6  )»  ftqutnt  addtre  lubet  theortmx. 

Theorema  4. 


35.  ln  trlangulo  obtufanguh  AGC 
eftyUt  latus  angulo  obtufo  Goppofttum 
AC  ad  finum  anguli  aeuti  AGE  ei- 
dem  deinceps  pojiti ,  ita  latus  angu- 
h  obtufo  adjacens  GA  ad  finum  an{ 
guli  eidem  oppoftti  C. 

Dbmonstratio. 
Demittatur  ex  A  in  bafin  conti- 
nuatam  CG  perpendicularis  AE;e« 
runt  AEG  &  AEC  triangula  reclran- 
gula  ($.78.91  Gcom. ) .  Cum  itaque 
Iit  ut  finus  totus  ad  AC  ita  finus 
anguli  C  ad  AE,&  ut  AG  ad  fi- 
num  totum  ita  AE  ad  fioum  an- 
guli  AGE  (  §.  33) ;  erit  etiam  ut 
AG  ad  AC  ita  finus  anguli  C  ad 
finum  anguli  AGE  (  §.  201  Aritb  ), 
confequenter  latus  angulo  obtufoad- 
jaccns  GA  eft  ad  finum  anguli  ei- 

dem 
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dem  oppofiti  C  ficuti  latus  angulo 
obtufo  oppofitum  AC  ad  finum  an- 
guliacuti  eidem  dcinceps  pofiti  AGE 

(  §.  i7J  Ar'*b-  )    ^'  d- 
Problema  13. 

^S.Datisduohus  an~ 

gulis  A  &  C,una  cm 

latere  uni  eorum  C  op- 

pofito  AByinvenire  la- 

ius  alteri  A  oppofitum 

BC. 

Resolutio. 
Inferatur  (§.  33): 
ut  iinus  anguli  C 
ad  latus  fibt  oppofitum  da- 
tum  AB: 
Ita  finus  anguli  alterius  A  ad 
latus  auxfitum  BC. 
Invenietur  ideo  Logarithmorum  ope 
BC  per  prohl.  \%  Aritb.  (§.  359). 

E.  gr.  SitC  =  4*°35',  A=  57°  »  AB 
rr  74  •  Calculos  tali»  erit » 

Log.  Sin.  C  $.87jor4* 
Log.  AB  1.869*317 
log.  Sfn.  A  0.9158681 

Sum.  Log.  AB  &  Sm.  A  11.7950998 

Log.  BC  1.9100856, 
eoi  in  Canone  logarithmorum  pro  nuinerit  vul- 
^aribus  refpoodent  8)'.Cum  vcro  logarithmus 
ia  tabulis  non  etaclus  reperiatur;  inveniri  pof- 
/unt  oumeri  inventi  8j'  fracliones  decimales  * 
hoc«ft,in  cafu  noftro  digiti,  il  fub  charaAeH- 
ftica  1  poft  8jo"denuo  logarithmus  ipfius  BC 
evolvatur :  cui  proxiroe  refpondet  numcrusSji". 
Qoodfi  purter -dtgitos  etiara  linets '  defldere»  i 
eundem  logarrthmam  quzre  poft  8310"'  8c  t\ 
quam  proxirae  refpondere  deprchende»  8319"'. 
Itr.o  fi  canon  major  ad  manus  fit  s  ipfa  lcropu- 
la  quarta  eipifcari  licet ,  fi  logariihmus  inven- 
tus  poft  83140""  evolvatur :  ul>i  eidem  quam 
proiime  refponJtt  logarthmus  numeri  83191"". 
Eft  ergo  BC  8°  j'  1"  9"'  *""  (§•  355  -"''M- 
SCHOLION. 
37.  Qid  ftBu  pjmt  fity  fi  Ugariihmi  tlitrjfttri. 
fiicA  futrit  j  ,  in  jfritlimttitti  loca  titjui  dnuimut . 

Problema  14. 
38.  Vatit  duohus  laterihus  AB  & 


BC  una  cum  angulo  C  uni  eorum  op. 


pofito ,  invenire  angulos  reliquos  A&B. 

Resolutio. 
I.  Inferatur  (  §.  33  ): 
ut  latus  unum  AB 

ad  finum  anguli  dati  iibi  op- 
pofiti  C: 
Ita  latus  alterum  BC 

ad  finum  anguli  quaefiti  fibr 
oppofiti  A. 
Invenietur  ideo  logarithmus  finuf 
anguli  A  utendo  Togarithmj$  pet 
prohl.  +z  Aritb.  (  §.  $79). 


II.  Quodfi  latus  AG  vel  AB  dato 
angulo  C  oppofitum,fuerit  minus 
latere  AC  ,  quod  opponitur  an- 
gulo  quxfito  ;  quaefitus  angulus 
&  obtufus  efTe  poteft  G ,  &  acu- 
tus  B  (  §.  134  Ceom. ) ,  ideoque  con- 
flaredebet  jUtrum  triangulum  da- 
tum  fit  obtufangulum,an  acuran- 
gulum  .  In  calu  pofteriori  fatis- ' 
facit  numerus  graduum ,  qui  11- 
nui  reperto  relpondet ;  in  priori 
pro  angulo  obtufo  fumitur  ejus 
complementumad  i8o°($.3s). 

III.  Quodfi  angulus  datus  G  in  tri- 
angulo  GAC  fuerit  obtufus&da- 
tis  praeterea  cruribus  AG  &  AC 
quatratur  acutusjin  folutione  pro 
finu  obtufi  anguli  AGC  fumitur  de. 
inceps  pofiti  acuti  AGE  fmus($.3s). 


Elcmnta  Tri&mmctrfo  Plan*  C*f.  IU 


E.  gr.  Sit  AB=S94'»BC= 

Log.  AB  1.9731x7? 
Log.  Sio.  C  9.97*8175 
log.       EC  1.838849* 

Sum.Log.sin.     11. 8176666 

c&  cc  

Log.  Sin.  A       9.8445 J«7> 

cui  in  canone  prozime  refpondent  440  n'  . 
Quodfi  Canon  raajor  non  fnerit  id  manus  Sc 
przter  fctupula  prima  ettam  fccunda  defideren. 
tur  ,  vi  fvbl.  4(5.  19)  Jwwc  in  modum  invc 
niuntur. 

A  Iogarith.  invento  9.8445387  fubtrahe 
TabuJ.  proz.  min.  9.8445018 

&  notetur  Differ.  I.  J69 
Simii:  ex  prox.  maj.  9.8446310  fubdac 
proi*  min. 9.8445018 

&  notetur  Diff.  II. 


Inferatur:   119*  60=3  6  9 
1 J     646  :  30         ?  o 

x.  1.  o  70 
646: 


(»7 


4  6. 1 .  o 
451* 


8  8 


Eftergo  angulus  A  =  440  n'  17" 
fed      C  =  71  15  o 

Quare  A  +  C  =u6°36'i7" 
c^ioniam  A-f-C-{-B  =  i79  59  6p 

erit  B  =  6j°2  3'4j" 


Similiter  dentur  in  triangulo 
rcitangulo  prster  rectum  A 
hypothenufa  BC  &  cathetus 
AC  pro  angulo  B.  Sit  nem- 
Pc  BC  49',  AC  36'.  Calco- 
lus  talis  eric  > 


log.  BC 
Log.  Sin.  tot. 
Log.  AC 


1.6901961 
10.0000000 
»•5563015 


Log.  Sin.  B  9.86*1064  ,  cui  in 

one  proxime  refpondent  47°i6'.  Ergo  C 
=  4i°  44  (.$.  *4i  Gttm.). 


Quodfi  AG  =  349",  AC  =  38»",  tngatus 


C=  570  tsi  eric 
Log.  AG 
Log.  Sin.  C 
Loe.  AC 


».  (418154 
9. 9156101 
1. 5810634 


Sum.Log.Sin.C5c  AC     1  1.  5.0  7.6  895 


Log.  Sin.  G  9. 9648641'* 

cui  in  Canone  proxime  refpondeot  67°  15'.  £ft 
igitur  angulus  acutus  G  io  triangulo  ABG  67° 
15'  :  quero  fi  fubtraxeris  ex  i8o°irelinquentur 
pro  obtufo  AGC  it*°  45'  • 
Detur  denique  in  triangulo  obtufangulo  AGC 
angulus  obtufns  G  165°  17',  una  cnmcruribus 
AG  179"  &  AC  x»j"  i  ptt»  acato  C  ita  infe- 
ratur  (  §.^): 

Log.  AC  «.3483049 
Log.  Sin.  AGB  9.4049009 
Log.  AG  1.  s  5*8  5  3  o 


Sum.  I.og.Sin.G&  AG  i  1.65.775-39 

Log.  Sin.  C  9.  3  o  9  4  4  9  o»  cui 

in  Canone  refpondent  quam  proxime  u°  46'. 

Lemma, 
39.  Si  a  fcmifumma  duarum  quan- 
titatum  fubtrabatur  femidiffercntia  , 
relinquitur  quantitas  minor  ;  fi  vcro 
illi  b<ec  addatur  y  prcdit  major, 

Demonstratio; 

Numcrus  major  componitur  ex 
minore  &  differentia  ( §.  64  Aritb. ): 
ergo  fumma  ex  minore  bis  fumto 
&  differentia  ,confequcnter  femifum- 
ma  ex  minorc  cSc  lemidifferentia  . 
Quare  fi  a  feroifumn:a  fubtrahatur 
iemidifferentia ;  minor  quantitas  rc- 
linquitur  (  §.  cit.  Aritb.).  Quod  e. 
rat  unum . 

Quod- 
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QuoJC  vero  femifummae  femidif- 
fercntia  addatur;  aggregatum  erit 
compofitum  ex  quantitate  minore  & 
difterentia  ( §.  6 1  Aritb.  )  ,  ideoque 
numerus  major  pcr  dcmonftr.  guod 
trat  alterum. 

Problema  i5- 
40  Datir  duobus  lateribus  BA  &  AC 
cum  angulo  intcrccpto  A,  invcnire 
anguhs  reliquos . 

Resolutio. 
I.  Si  triangulum  ABC  C 
fuerit  re&angulum; 
aflumto  crure  uno 
circa  recTrum  AB  pro 
radio,  erit  alterum 
CA  tangens  anguli  A 
oppofiti  B($.  7« 8  )•  Inferatur  ergo: 
ut  crus  unum  AB 
ad  alterum  AC; 
Ita  finus  totus 

ad  tangentem  anguli  B. 

C.  gr.  Sit  BA  40',  AC  J»'i  erit 


Log.  BA 
Log.  AC 
I.og.  Sin.  tot. 


|.<oio£oo 
1.71600)3 
lo.ooooooo 


Log.  Tang.  B  io.nj94J3,  cui 

ia  Canooe  rcfpondent  qnam  proaime  y»°  »6'. 
txgo  aogulus  C  n0n  {§.*4i.GnM.). 


II.  Si  angulus  A  fuertt  obliquus; 

1.  inferatur: 
WolfiOper.  Matb.Tom.l 


ut  fumma  laterum  datorum 
AB  &  AC 

ad  differentiam  eorundem : 
Ita  tangens  fcmifummae  angulo* 
rum  qusefitorum  C  &  B 

ad  tangentem  femidifferenti» 

eorundem . 
2.  Addatur  fcmidifferentia  ad  femi- 
fummam;  aggregatum  erit  angu« 
lus  major  C.  Badem  a  feraifum- 
ma  fubtrahatur ;  refiduus  fict  an« 
gulus  minor  B. 

AB  7j',  AC  J»',  a  ioi°  *♦/  $ 


E.  gr 
erit 
AB  7$ 
AG  j8 


AB  7«  A+BJ-C  1790  «o/ 
AC  5»  A  ioS  1  + 


Sum.  133    Ditf.  17 


Log.  AB  +  AC 

Log.  AB — AC 

Log.  Tang.  £  (B      C ) 


B4>C    71  36 


i(B-r-C)  JJ 

1.H38516 

1.1304489 
9.8580694 


4« 


Summa  Logg. 


11.0885183 


Log.  Tang.  f  f  C — fi )  8.9646667  ,  cui 
in  tabnlis  pro»ime  refpondent  j°  16'. 

j  (r.  +  C)r=3j°48'  £(8+0=35* 
B)=  s   16  4(C— B)=  j 


1(C 


0  48' 
16 


C  =41°  4'  B  =  }0oa»' 

Demonstratio. 
Crure  majore  dato  AB  ex  verti- 
ce  anguli  dati  A  defcribatur  circu- 
lus(  §.  ii  1  Ccom. )  &  crus  minus  AC 
utrinque  continuetur  (§.11  Geom.)f 
donec  circulo  in  E  &  D  occurrat  . 
Erit,  ob  A  E  =  AB  =  AD  ( §.  40  Ge- 
ow.),CE  fumma  laterum  datorum, 
CD  differentia  eorundem  .  Quoniam 
DE  diameter(5.39C«w.);eritEBD 
femicirculus  (  §.  13$  Geom.) ,  con- 
fequenter  angulus  EBD  re&us  (  $. 
317  Gcom  )  ,  ideoque  EB  ad  BD 
perpendicularis  (§.  78  Geom. )  .  Quare 
fi  BD  fumatur  pro  finu  toto;  erit 
F  f  EB 
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Resolutio  &  Demqnstratio  • 


EB  tangcns  anguli  EDB  (§.  7-8). 
Eft  vero  oz=  x-\-y(§.  239  G<ww.),& 
indc  ob  «  —  \o(  §.  31J  Geom.)y  u 
—  \(x+y).  Ergo  EB  tangcns  fe- 
milummi  angulorum  quxfitorum  * 
&  y  .  Quoniam  x=  «  +  »(  $.  13  9 
Gfora.);erit  »  femidiflerentia  angulo- 
rum  x&y(§.3<)).  Sumto  itaque 
DB  denuo  pro  radio  fi  defcribatur 
arcus  DG  ( $.  1 3 1  Grora.  )  &  in  D 
exciretur  perpendicularis  DF(§.  249 
Geom.);  erit  DF  tangens  anguli  n 
(  §.  7.  8  )  ,  hoc  eft,  iemidiftercntix 
angulorum  quarfitorum  x  &  y  per 
dcmonftrata .  Jam  cum  anguli  EBD 
&  FDB  fint  re&i  per  demonftr.  & 
hincFD  &EB  parallelar ( §.  i$6Ge- 
cra.),ideoque  BED&  FDE  a:quales 
(  §•  233  Geom.)y  item  verticales 
ad  C  arquales  ($.156  Geom.);ent 
CE  :  BE  =  DC  :  DF  (  §.  267  Ge- 
om.  )  ,  confequenter  &  CE  :  DC 
=  BE:DF  (  §.  173  Arith.).  Data 
itaque  per  tangentem  DF  angulo- 
rum  quafitorum  femidifferentia,  re- 
liqua  in  refolutione  manifeira  funt 
pcr  lemma  praecedens  (§.  39).  Q 
c.  d. 

Problema  16. 
41.  Datis  tribus   lateribus  AB  , 
BC  &  CA  ,  invenire  an^ulos  A,  B 
&  C. 


1.  Ex  vertice  anguli  A  Iarere  mi- 
nimo  AB  defcribatur  circulus  ( §. 
1 3 1  Geom.  ) ;  erit ,  ob  AD  =  A  B 
(  §.  40  Geom.) ,  CD  fumma  crurum 
AC  &  AB  ,  CF  vero  differentia 
corundem  .  Et  ideo  inferre  licct 
(§.333  Geom.): 

ut  bafis  BC 

ad  fummam  crurum  CD  , 
Ita  differentia  crurum  CF 

ad  fegmentum  bafis  CG  . 

2.  Inventum  ideo  fegmentum  CG 
(§.  301.  Aritb.  )  fi  lubtrahatur  a 
bafi  CB;  relinquitur  chorda  GB. 

3-  Dcmittatur  ex  A  perpendicularis 
AE  ad  chordam  GB(£.  216  Ge- 
om. ),  erit  BErrEG  =  iGB  (§. 
291  Geom. ) .  Datis  ideo  in  triangu- 
lo  re£angulo  AEB  lateribus  AB 
&  BE ,  &  in  altero  ACE  lateri- 
bus  AC  &  CE;  inveniunrur  an- 
guli  B&C  (  §.  38),  atque  hinc 
angulus  A  (24  $Geom. ) .  £.*./.  &  d. 

t.  gr.  Sit  AB^j^-.AC^ior.BC^ijii 

AC=ic8'  AC=  108' 

AB—  j6  AB  =  36 

AC-f-ABrri44  \C=.  7i 

Log.  BC  =  1.  1  »0  S  7  19 

Log.  AC  -f  AB  =  i.  1  s  8  3  6a  y 
Log.       hC       =  i.l  5  7  3  3  *f 
S«m.  Log.AC+AB&LC  =  4-01;  6g$o 


Log.  CG 


1.8?  $  X  11  l> 
cui 
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cui  in  tabulis  quamproxime  refpondent  78'. 
BC  =  Ijs/  BG  =  %f 

CG  =  78 


BG=  y4 

BE  =  »7 
Log.  AB 
Log.  Sin. 
Log.  EB 


CG  =  78 
CE  =10$ 


tot.  = 


=r  i.ji^joif 
10.0000000 
=  i.4jij6jg 


Log.  Sin.  EAB 


=  $.8750613,^1 


intabulrs  quam  proxime  refpondent  4S>°  3  5',  i<l- 
eoque  angulus  ABE  41°  15'  (f  141  Gtom.). 
Log.  AG  =z  a-ojj4ij8 

Log.  Sin.  tot.  =  10.0000000 
Log.  CB  —   1.01 11 89 j 

Log.  Sin.  EAC     =  5 ,  cui 

in  tabuli»  quam  proxime  rcfpondeut  760  18'. 
ErgoACE  1,0  ji'  (  §.  l4i  e««.)  ,  &  CAB 
jT  (f.  86  Ariih.  ). 


CAPUT  11L 

Dc  Ufu  TrigonometrU  PUn&  in  Geome- 
trU  Pracljca  . 


P  R  O  B  L  E  M  A  17- 
4Z.  Confirucre  inflrumentum  trans- 

fortatorium  reclilineum ,  efl  yfca~ 
lam  fecundum  eam  proportionem  di- 
vifam,  ■  juam  habent  fubtenfte  arcuum 
ad  radium. 

Resolutio. 
1.  Ex  communi  canone  finuum  ex- 
cerpantur  finus  arcmjm  x°  30',  50, 
70  30',  io°,  u°  30'  &c.  nempe 
in  progreflione  arithmetica  pro- 
gredientium,  in  qua  ccrminorum 
difterentia  eft  x\.  Eos  multiplica 

B.  1$. 


per  i  ;  eruat  facla  chordae  ar* 
cuum  50,  io°,  150,  zo°,  iy°&c. 

(  §.  2  ) :  ut  hic  in  tabella  kdlum 
vides. 

Chor.  iChor. 


Gr. 


) 


35 
40 
45 


dimid. 


intcg. 


•  Chor. 
Gr.  dimid. 


Chor. 
intcg. 


43.6 
87.1 

IJ0-5 


17J.6 
il6.4 
158.8 


JOO.7 
j4i.o 
jSi.6 


87 
'74 
161 


3*7 
433 
5  *  7 


601 
684 

76S 


5° 
55 
60 

"65 

70 

7  I 


80 


421.6 

461.7 
500.0 


537-* 
573-5 
6c8.7 


6+1-7 
675-5 
707.1 


8 

looo 


1074 

1147 
1117 


1  iS>  > 
'35' 
r4i4 


2.  Ducatur  refla  AD  &  ad  eam 
erigatur  perpendicularis  AB  (  §• 
zixGcom.)  pro  arbitrio  in  quin 


5  6? 

que,  dccem,  viginti   &c.  parres 
aqunles  dividenda ,  prout  vel  fo- 
los  gradus  ,  vel  gradus  dimidios, 
F  f  2  vcl 
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vel  partes  quartas  &c.  lndicare 
debent  fubtenfse  . 

3.  Per  fingula  divifionum  pundla  a- 
gantur  rectae  ipfi  AD  parallels 
(  $.  258  Geom.  ). 

4.  In  lineam  AD,  incipiendo  fem- 
per  a  pundlo  A ,  transfcr  particu- 
las  chordarum  intcgrarum  gradi- 
bus  5,  15,  25,  $5  &c.  re- 
/pondentes  ex  fcala  Geometrica  in 
yarticulas  minutiflimas  divifa  (§. 
.277  Graw.):  in  linea  vero  fupe- 
riori  BC  eodem  modo  defignen- 
tur  particulae  chordarum  refpon- 
dentes  gradibus  10 ,  20  ,  30,  40, 
50  &c.  Quodfi  fcala  Geometrica 
non  continet  particulas  adeo  mi- 
nutas,  quales  defiderantur;  uten- 
<3um  eft  chordis  dimidiis  :  quod 
jserinde  ac  fi  particulac  rn  fcalabi- 
iariam  dividerentur  .  Negligenda 
autem  eft  nota  pun&o  a  reliquis 
feparata,  vel  fi  major  fuerit,ejus 
loco  addenda  eft  unitas  ultimx  ea- 
rum,  quac  retinentur.  E.  gr.  loco 
158.  8  atTume  259.  Ultiroas  nimi- 
rum  notas  ideo  adjccimus,  ut  ap- 
pareret  ,  quomodo  earum  dupla 
pro  chordis  computata  fuerint. 

5.  Ducantur  transverfte  ex  B  in  5, 
cx  $  in  io,  ex  10  in  15,  cx  15 
in  20 ,  ex  20  in  25  &c. 

Cum  cnina  A  5 ,  B 10  &c.  fint  chor- 


das  5  ,  ro  &c.  graduum ,  &  chordac 
a  quinis  ad  quinos  gradus  fcre  arcu- 
bus  proportionaliter  crefcant  ;erit  ci 
fubtenfa  arcus  i°,  dz  fubtenfa  2, 
&c.  graduum  (§.  268  Geom.). 

COROLLARIUM  I. 

43.  Quia  fubtenfa  6o°  eft  radius  ($.  356  Ge- 
»m.  )i  anguli  qoantiiacem  inveftigatorus  inter- 
vallo  B  60  dcfcribat  ex  verttce  anguli  intra  cru- 
ra  e;us  arcum,  qui  efl  naenfura  ipfius  (  §.  57 
Gtem.  ),  tk  eius  chordam  ad  fcalam  appltcet  > 
qox,  fi  e.  gr.  *x  «  io  ai  pertingat  i  oftcndit 
angulum  eue  41°. 

COROLIARIUM  i. 

44>  Angutos  datas 
quamicatij  conftruetur, 
fi  radio  B60  defcriba- 
tur  ex  centro  fi  arcos 
CF ,  &  fobteofa  gradns 
dati ,  e.  gr.  »3,  in  fcala 
reperta  transfcrator  ex.  rf 
C  in  D.  Erit  enim  DC 
menfura  aogoli  B  ( f,  J7  Getm.  )  ,  ideoqne  tot 
graduum  ,  quot  arcus  continw  ($.  59  Cam.  ). 

S  C  H  O  L  I  O  N  • 

4j.  ffujus  inflrmmtnti  bentficit  yuantitatem  ettpi 
gmlttrmm  etUm  in  fcrmfmlit  fatit  atcmrast  txpltrari, 
txftritntia  hqmitmr. 

Problema  18. 
46.  Circulo  polygonum  regulare  in- 
fcribere  &  cinumfcribcrc . 

Resolutto  &  Demonstratio. 
r.  Aflumto  radio  10000  partium  , 
quales  in  Canone  triangulorum 
haberc  fupponitur,  indc  excerpa- 

tur 
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tur  finus  ejus  "ar- 
cus,quiprodit,pe-  / 
ripheria  integra  fj/ 
j6o°per  duplum  j  " 
numerum  late-  ' 
rumpolygoni,aut  \ 
(quod  perindeeft) 
femiperipheria,  hoc  eft  i^o°,per 
numerum  laterum  polygoni  divi- 
fa .  Illius  enim  duplum  eft  chor- 
da  arcus  dupli  (§.  x),  ideoque  la- 
tus  ABpolygoni  circulo  inlcriben- 
di  ($.  341  Gcom.) . 
Quodfi  radius  circuli,  cui  e.  gr. 
pentagonum  infcribendum ,  detur 
juxta  certam  aliquam  mcnfuram, 
c.  gr.  345";  latus  polygoni  in  ea- 
dem  menfura  invenitur  per  regu- 
lam  trium  (  §.  302  Aritb.  )  ,  in- 
ferendo  nempe 

■345°'* 


looo  - 


■1176- 


Lit 


58830 
4704 

35t8   

4°H\*°0(*°  «'  S"  7'  . 

1    I000V,  Fentaconi. 

3 .  Dato  radio  defcribatur  circulus 
&  in  eo  applicetur  latus  polygo- 
ni ,  quotics  fieri  poteft  (  $.  34* 
Ccom. ) .  .  . 

4.  Polygono  regulari  circulo  mfcri- 
pto  fimile  circumfcribetur  ( §.  3  5  5 
Ccom. ) . 

ScHOLION 

47.  7(t  mtltfi*  ft  ruitni*  Uttrh  ftljgtnl  *i  «- 
dimm  tx  t**<mt  fiuuum  invefiigtth  ,  in  tthuU  bie 
ethibtm»*  Uitr*  ptljg^rum  ifiinfmodi  ptrticulir 
txprtfi*,  «uatinm  rAdiut  h*htt  IOOO00OO.  S»  fr*xi 
*♦»  not*  vtrfut  dexttrtm  rtftuuntur  ,  qutt  ftr  ur- 
tumfi*ntUt  finguUru  fujtrfiutt  judictbuntur . 


N'um. 
Late- 
rorn. 

Quanti- 
tas  La- 
terii. 

Num- 
Late- 
ruto. 

Qiianti- 
tas  La- 

1  teri». 

Ul 
IV 
V 
VI 
VII 

17310508 
1414*135 
11755705 
1 0000000 
8677674 

VIII 
IX 
X 
XI 
XII 

7653668 
6840401 
6.80359 
5634651 

Probiema  19. 

■ 

48.  Supcr  data  rebla  AB  polygo- 
num  regulare  defcribere :  &  dato  po- 
lygono  regulari  ABCDE  circulum  cir- 
cumfcribcrc. 

Rbsolutio. 

Non  alia  re  opus  eft,  quam  utra- 
tione  lateris  ad  radium  ex  tabula 
prarcedcnte  affumta  quacratur  radius 
in  ea  menfura ,  in  qua  datur  latus 
AB  (  §.  301  Aritb. )  :  dato  cnim  la- 
tere  AB  &  radio  AL  ,  polygonura 
defcribi  poteft  (§.  34*  Geom.  ).  Si 
vero  intervallo  radii  ex  A  &  B  fu- 
per  latere  polygoni  uno  fiat  interfe» 
&io  in  L ;  habcbitur  ccntrum  L  cir- 
cumfcribendi  circuli  (§.  37  Gcom. ). 

Problbma 

49.  Dath  finu 
verfo  AB  &  fnu 
BC  in  menfura 
communi  ,  non  in 
particulis  radiide* 
cimalibus ,  invcni- 
re  arcum  FC  in 
gradibus . 

Rbsolutio  &  Demonstratio. 
r.  Quairatur  ex  his  datis  femidia? 

meter  AD  ($.3*8  Geom.). 
i  Datis  jam  in  triangulo  DBC  prae- 
"  ter  reclum  B  (  §.  3  )  lateribusBC 

&DC, 
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&  DC  ,  inveni- 
turangulus  ADC 
(§.  38):qui  indi- 
cat  numer  um  gra. 
duum  in  arcu  A 
C  (§.$9Geom.)f 
cujus  duplus  eft 
arcus  FC  (5.  291 
Geom.).  0.e.i.&d. 

iCHOUON. 
50.  HmjH*  fnbltmtth  *f*t  eft  in  invtnitni» 
(  $•  4J6  Gcom.). 

Problema  XI. 
5*  Datisin  fgu- 
ra  reSiilinea  qua. 
cunque  omnibus 
Uteribus  AByBCy 
CD,  DE ,  EA 
&  angulis  o  &  y , 
snvenire  diagona. 
les. 

Resolutio. 

**  InDAjcA?E  datis  duobus  iateribus 
AB  &  AE  una  cum  angufo  o,in- 
yemtur  pnmum  angulus  k(§.\%\ 
dem  diagonalis  BE  ( §.  $  6 ) . 

2.  Eodera  modo  refoluto  triangulo 
BCD  invenitur  diagonalis  BD. 
^f 

PROBLEMA  22. 

52.  Datis  in  fgura  recli/inea  qua- 
eunque  duobus  lateribus  AB  &  BC 
una  cum  diagonalibus  BE  &  BD 
atque  angulis  otx&  yy  invenire  la- 
tera  reliqua  CD>  DE  &  EA. 

Resolutio. 
1.  Datis  in  triangulo  ABE  duobus 
Jateribus  AB  &  BE  cum  angulo 
intercepto  o,  invenitur  primum  an- 


gulus  u  (  §.  40  )  &  deinde  porro 
AE(§.  36  ;. 

1.  Eodem  prorfuS  modo  in  triangu- 
lis  reliquis  BED  &  BCD  in- 
veftigantur  latera  ED  &  DC^ 
e.  f 

Problema  2J. 

53.  Datis  infgura  reclilinea  qua- 
cunque  omnibus  lateribus  AB  ,  BC  , 
CZ>,  DEt  EAt&  tot  angulis  C  & 
D,  quot  funt  latera ,  demtis  tribus 
invenire  diagonaks  BD  &  BE. 

Resolutio. 
r.  In  triangulo  BCD  datis  lateribus 
BC  &  CD  cum  angulo  intcrcc- 
pto  C,inveftigetur  angulus  m  (§„ 
40  ),  quo  ex  angulo  D  fubducto 
rclinquitur  anguhis  ny  atque  porro> 
diagonalis  BD  (§.  36).. 

2.  Datis  jam  ia  triangulo  J5DE  la- 
teribus  BD  &  DE  cum  angulo 
intcrcepto  »,  eedem  prorfus,  quo 
ante  ,  modo  reperitur  diaeonajis 
BE.  J^cf. 

Problema 

54.  Datis  m 
fgura  recliUnea 
quacunque  late- 
re  AB  una  cum 
angulis  o,  x,  y, 
e,  u  &  n,  inve- 
nire  diagonales  A 
C,  AD ,  BD  &  BE  una  cum  latert* 
bus  BC  &  AE. 

Resolutio. 
r.  Datis  in  triangulo  ABC  angulis 
0  &  B  (  =  ^+«+»)una  cura  la- 
tcre  AB,  inveniuntur  latus  BC 
&  diagonalis  AC($.*6). 

2.SU 
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*.  Similiter  datis  in  triangulo  ABD 
angulis  o  +  x  &  c  -f-  u  una  curxi 
latcre  AB,  inveniuntur  diagona- 
lcs  BD  &  AD  ($.«*.). 

2-  Deniquc  datis  in  triangulo  ABE 
angulis  A  (  =  e  +  x+y)  &  c  una 
cum  latere  AB,  inveniuntur  la- 
tus  AE  &  diagonalis  BE  ($.*//.). 

SCHOLION. 

% f,.  Cttm  Uhnografhi*  artsrnm  oftimt  ferfician- 
tmr  .  dmis  omnilus  tjttrilus  ittmqmt  dUgenalibnt 
(  j6j  Gcom.  )  ;  herum  frebltmttum  in  fltnU 
tnetrit  mfmt  tfl  non  centemnendut .  S^mi  ttmen  frtxi 
«ftram  Itnt  moltfiits  ctlcttti  fmginnt  >  imcr»  mtgh 
)Ihu»  tutnrttieni  inttnti . 

Plobibma  *5- 


K 

56.  Metiri  diflantiam  duorum  loco- 
tum  BC  ex  codem  tcrth  A  acccjfo- 


tum  . 

RESOLUTI  O. 

1.  Inveftigetur  quantitas  anguli  A  , 
puo&o  A  ad  arbitrium  aflumto 
(  §.  151  Gcom.  )  ,  nec  non  rc- 
clarum  AB  &  AC  (§  iitGeom.). 

1.  Datis  in  A  BAC  duobus  lateri- 
bus  BA  &  ACcum  angulo  inter- 
ccpto  A ,  inveniatur  pnmum  an- 

jjulus  B  ($.4°)>&  hinc  Porr°  di" 
itantia  BC  ($.36).        c  f. 


[umetrid  Traftka.  1 

S.C  H  O  L  I  O  N. 

57.  EvintfU  non  tfddimttr  ,  cnm  frobtemttt,  etui- 
bui  tfitngmU  in  htc  txigtnvmttrist  tffticttient  fol- 
iiuntnr ,  jtm  in  fmftrioribur  fmtrint  txemftit  iUrn- 
firttt.  Vt  ttmtn  dt  cvmmodt  fitthnis  tteSsent  A 
judittri  ftffit ,  qugdtm  tdhuc  tddtndt  fmnt .  t\imi- 
rmm  tinttt  ^AB  &■  AC  ,  911«  fttnt  ttttrt  trimgmli 
refilveudi  R.4Cyf*tis  ttcmratt  in  ctmfo  mttiri  lictt 
(  j.  116  Geom.  )  :  ftd  in  mttitnde tngulo  ftcilt 
stlit>n*t  firmfuiii  frimit  i/tl  in  txctjtu,  W  in  dt- 
ftHu  ftutmmt  :  cmm  ttmen  Itoc  tngnlo  trronto  in  ttl~ 
cuto  uttmnr  ttnqmtm  vtre,  fitri  emnine  nonfotefi  qttin 
difltntU  tmntt  ebtiirtttmr .  (Jmtmebrtm  dt  qntmiltit 
tmrii  tdmittendi  hic  nobis  difficitndum  . 

Theorema  5. 


B 


$$.Si  crror.  aliquot  fcrupulorum  m 
quantitatc  anguli  A  admsttatur,  la- 
tcrum  vcro  BA  &  AC  magnitudo 
fucrit  accurata\  crit  arculi  CD  er- 
rorcm  CAD  mcticutis  quautitas  ad 
DE  differentiam  difiantia'  vera>  BC 
ab  crronca  per  calculum  producla  BD3 
ut  ftnus  totus  ad  fmum  anguii  BCA, 
qui  latcri  AB  opponitur . 

DEMONS  TR  A  TI  O. 

Etenim  C  in  angulo  BAC  metien- 
do  pcccetur  ,  ut  prodeat  tantillo  ma- 
jor  BAD;  ob  re£arum  AC  &AD 
acqualitatem  pcr  bypotb.  triangulum 
BAC  degenerat  in  altcrum  BAD  . 
Defcribaiur  ex  A  inrervallo  AC  tan- 
quam  radio  arcus  CD,  qui  per  pun- 

clum 
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obtinetur,  fi  angulut  A  fuerit  major  rccto  (  J. 

l40  Ceom.  )  &  UtUS  AC  >  AB  (  f.  iS^  Cttm.). 
COROLLARIUM  3" 
61.  Cum  angulus  BAD  major  fit  angulo  B 
MD  (  $•  «88  Ct.m.  )  i  prarflat  cligi  ftationcm 
A  viciiuorcm,  quam  remotiorem  ($•  59)' 
ScHOLION. 
6t.  Shii- "'»■■•<'  f'ic  t*ni  -*B  congruere 

femidUmtl)  um  infirumtnti  gtniomttriti  ,  dum  ,:<!«>■- 
lum  mtiimur  ,  Uteri  vtr»  M  reffondtrt  rt^uUm 
mobilem  (  §.  15»  GcomJ. 

CoROLLARIUM  4« 
6j.  Qiioniam  error  ED  in  diftantia  definieo- 
■  da  admiifus  major  eft »  fi  quantitas  arcus  CD 
Ctum  D  OD  AC  =  AU( §.  40  UCOm.  )  ,  ma;or  fUerit(6.  j8)  ,  quantitai  autem  arcui 

CD  major  prodeat ,  codcm  errorc  CAD  admifTo, 
fi  latus  AC  longius,quam  fi  brevius  fucrit,ideo 
hinc  quoquc  patct ,  ftationem  viciniorcm  pix- 
ftarc  rercotion. 

ScHOLION- 
64.  Cettrum  Unc  affaret ,  fraxtt  'ctnratiffima? 

lintii  in  camfo  menfuratii  nituntur , 


necefTario  tranfit .  Quoniam  angulus 
CAD  nonnifi  aliquot  fcrupulorum 
efl:;  arcus  exiguus  CD,qui  eumme- 
titur  ( §.  5 7  Gc om.  ) ,  pro  recla  ha- 
bcri ,  &,  fi  ejus  ad  peripheriam  de- 
tur  ratio,  in  eadcm  mcnlura  deter- 
minari  pote(t,in  qua  datur  latusAC 
($.43$  Geom. ).  Defcribatur  fimili- 
ter  ex  centro  B  intervallo  BC  arcus 
CE,  qui  ex  eadem  ratione  pro  rccta 
liaberi  poterit,  eritque  ,obBC=:BE 
(  §.  40  Geom.)}ED  differentia  inter 
tiillantiam  veram  BC  &  erroncam 
BD  :  anguli  vero  ACD  ,  BCE  & 
CED  funt  redli  ($.  309  Cfow.  ),con- 
icquenter  BCE  =  ACD  ( §.  145  Ge- 
cm)y  ideoque  BCA  rr  ECD(  §.  91 
Artib. )  .  Eft  vero  ut  finus  totus  ad 
CD  ita  finus  anguli  ECD  (  five  BCA 
pcr  demonflr.  )  ad  ED  (  §.  3  3  ) :  ergo 
eriam  ut  finus  totus  ad  finum  anguli 
BCA  ita  CD  ad  £D  (  §.  173 
ritb.) .  £K  e.  d. 

Corollarium  f. 

59.  EoJem  ergo  manentc  crrore  CDin  angu- 
lo  A  mctiendo  admiffo  ,  error  in  diftantia  ad. 
miffus  ED  im  or  eft  ,  ft  angulus  BCA  major 
fuerit :  minor  autem,  fi  hic  quoque  minor  luc- 

yi  (  5.  105.  106  jirith.). 

COROLLARIUM 

60.  Statio  icaquc  in  A  ea  eligenda,  quat  acu- 
tum  valdc  cfficii  angulum  BCA  (§.59)'.  quod 


tfi  ,  fM  fiiit  lineit  i 

uii  in  earnm  fofititne  *h  errorem  in  an^uUru.» 
cjuantitatt  commlfium  altrrari  nttjnit  .  ttdimui  hit 
fftcimcn  aliquod  tvinm,  <ju*>  circa  fraxin  Gtomttri* 
accnratam  exfei  di  mtrtr.tur,  ut  ofitnderemut  ,  theo- 
riam  accuratam  fartre  fraxin  accuratam  ,&  ad  theo- 
rUm  ftrftttt  addiftndam  excitemnt ,  <jui  olim  frn- 
xi  tferem  daturi  .  Talluntur  rnim  ,  ifui  fili  fer- 
fuadtnt,(tr  tl.toriam  eddifci  ntn  fofit  tertat  fraxinm 
atcnraiernm  circumfiar.tiat ,  tum  dtmum  olfm  andxi, 
ubi  manum  traxi  admoitrii  .  T.ttnim  flerum^ut 
tantnm  ctnfuft  tbftrvantur  ,  ftr  thtoriam  vtra  «- 
curatt  dtttrminantur . 

Problema  16. 


65.  In- 
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6$.  lnvenire  difiantiam  duorum  lo- 1 
torum  AB ,  quorum  unus  A  tantum 
acceJfibiUs . 

Resolutio. 

1.  Inveftigetur  quantitas  angulorum 
A  &  C  ,  ftatione  in  C  ele&a 
(  §.  i$z  Gecm.  )  ,  itemque  re&a: 
AC(§.  izdGeom.). 

1.  Inveniatur  AB  (  §.  36)  .  j^.  e.f. 

Theorema  6. 


Si  in  difiantid  AB  ex  duobus 
dngulis  A  &  ACB  una  cum  latere 
AC  invefliganda  nonnifl  in  anguh  uno 
ACB  metiendo  aberretur;  arcus  BE> 
qui  errorem  BCD  tn  anguh  admifjb 
netitur,  erit  ad  BD  differentiam  in- 
ter  difiantiam  veram  AB  &  erro. 
neam  AD  ,  ut  finur  anguli  tertii  o 
«tifiantU  fiationum  AC  ofpofiti  adfi- 
wm  totum. 

Demonstratio» 

lllud  per  fe  patet,  in  hoc  cafu  di- 
itantiam  erroneam  calculo  produ&am 
AD  contiouo  in  dire&um  jacere  ve- 
rac.  AB  ,  confequenter  latus  CD  tcr- 
minans  angulum  erroneum  ACD  fe- 
care  diftahtiam  veram  inpraefenteca- 
fu  produ&am  in  D.  Defcribatur  er- 
Woifii  Oper.Matb.Tom.1 


go  ex  centro  C  rsdio  CB  arcus  BE, 
qui  eft  menfura  erroris  BCD  (  §.  5  7 
Geom.  ),  cumque  ex  hypotb.  nonniil 
paucorum  minutorum  fit,  pro  linea 
recla  haberi  poteft.  Quamobrem  cum 
anguli  BED  &  CBE  fint  redti  (  jf. 
309  Geom.  )  j  crunt  anguli  0  &  u( §. 
147  Geom.)  ,itemque  u  &  x  acqua- 
les  reclo  ( §.  24 1  Geom.  ),  confequen- 
ter  0  +  *  =  x  +  «v  (  §.  145  Geom. ) ,  id- 
eoque  0  =  x  (  §.  91  Aritb. ) .  Eft  ve- 
ro  ut  finus  anguli  x  ( five  0  per  de- 
monftr.)  ad  arcum  BE  ita  (inus  totus 
ad  BD  (§.**).  Ergo  BEeft  adBD 
ut  iinus  anguli  0  ad  finum  totum  ($. 
173  Aritb.  ).  XX  e.  d. 

COROLLARIUM  r. 

6j,  Cum  finu?  anguli  0  majorem  habeat  ad 
fioura  totum  rationem,  fi  raajor,quam  ubi  mi- 
oor  fuerit(  G.  »03  Arith.  )i  eodem  errore  io  me- 
tiendo  angulo  ACD  admiflb,  hoc  cft  ,  arco  BB 
exifteate  eodem  >  rainor  erit  error  in  diftaotia 
determinanda  adraiflus  BD,  ubi  angutus  •  m»« 
jor  ,  quam  ubi  minor  fuerit  (  $.  i06  Arith.  ) , 

CoROLLARlUM.  2. 

68.  Unde  confequitur  ,  talem  hoc  ia  cafo 
fitri  debere  ftationum  A  8c  C  ele&ioncm ,  uc 
aogult  A  &  C  fint  admodum  obliqui  ,  angolus 
vero  •  evadat  reilo  proximai :  id  quod  obcine- 
tur  fi  angoli  A  8c  C  jun&im  fumti  tantilio  cx- 
ccdant  ic&um  (§.  »40  G«*.). 

COROLLARIUM  3. 

69.  Aoguli  obtufi  cundem  finum  babent  cum 
acutis  ,  qui  ipfis  detnceps  ponuntur  (§.  $  ) . 
Qnamobrem  fi  re&o  fuerinc  muico  majores  , 
pcrindc  eft  ia  pratfenti  cafu ,  ac  fi  angalus  •  ef- 
fet  valde  acutus .  Qjjpdfi  autcm  angulum  •  in 
eleftiooe  ftationnm  obtufuro  defidcres  i  tantil- 
lo  re&um  excedere  debct ,  confequenter  anguli 
A  &  C  firaul  a  retto  raotillo  dcfjciant  neccilc 
eft. 

COROLLARIUM  4- 

70.  Si  aogulus  •  fuerit  tttoos;  arcus  BE  cum 
ipfa  BDcoracSdit,  ideoqoe  errori  io  diftaotia 
admitTo  atqualis  repcritor,  ubi  in  cadem  men- 
fura  dcterminatur  ,  io  qua  datur  diftantia  fta. 
tionuin  AC  ex  radio  oempe  CB  (J.  435  Gwm.}. 

G  g  Co- 
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CoROLLARIlIM 

71.  Errorc  ideo  in  anguloC  exiftentc  eodem, 
qui  in  diftantu  admiuttur  minimus  omnium 
cil  .  ubi  angulus  e  fucric  rc&us  . 

Theorema  7- 


72.  Si  in  dimetienda  d/Jfantia  Jo- 
corum  AB  ex  duobus  angu/is  A  & 
C  &  uno  latere  AC  error  etiam  in 
altero  angulo  metiendo  A  admitta- 
Tur  prater  eum ,  qui  in  angyio  C  com- 
mittitur  ;  erit  errorem  fn  angulo  A 
commiffum  metiens  arcus  DJ,  difantia 
i<no  errore  imflicita  AD  tanquam 
radio  dtfcriptus ,  ad  errorem  inde  in 
difiantia  produclum  lH^ut  fmus  an- 
guii  tertii  o  quantitate  erroris  primi 
m  diminuti  ad  ejus  coftnum . 

Demonstratio- 
Etcnim  fi  AH  fuerit  recta  pofi- 
tionc  data  ,  in  quam  ob  errorem  in 
angulo  A  metiendo  admiiTumpromo- 
vetur  diftantia  AB  ,  recta  errorem 
primum  m  terminansCD  continuan- 
da  ,  donec  illi  in Hoccurrat, eritque 
AH  diftantja  cx  duplici  errore  m  & 
k  admiflo  .  Jam  diftantia  uno  errore 
implicita  AD  tanquam  radio  defcri- 
batur  arcus  DI  menfura  erroris  k(§. 
57  Geom.)}  crit  is  tum  ad  AD,  tum 
ad  AI  perpendicularis($.3o8C™».), 


confequenter  anguli  DIH  &  ADI 
recli  (§.  78  Geom.  ),  cumque  arcus 
DI  fit  paucorum  minutorum  (  §.  59 
Geom.  )  ,  pro  recla  haberi  poteft,  . 
Hincporro  ut  in  demonftratione  prae- 
cedente  colligitur  efle  y  =  x  =r  0  —  m 
(§.xi<)Geom.).  Efr  vero  ut  finusan- 
guli  y  ad  DI  ita  finus  anguli  z  ad 
IH  (§  11 ).  Ergo  DI  ad  IHut  finus 
anguli  y  ad  finum  anguli  z  (  §■  *72 
Aritb.  ),  five  cofinum  anguli  y  (  §. 
241  Geom.  &§.n  Trigonom.  ). 
e.  d. 

ScHOLION. 


.  Si  ih  dimrtirndo  angnlo  ftccetnr  i'n  drftftu  ; 
>r  in  difiamia  admifiut  todtm  modo  drtrrminatur, 


7$- 


-<rt 

Jft  fucd  tum  fiat  fnltraBixu,  ,  atcue  Un  unnt 
altrrum  imminurrt  ,  imo  frorfut  comfenfjTr  foffit  , 
nbi  altrr  additixnt ,  alttr  fubtraClivut  fnerit .  Srd 

ante  ditfam  . 

Problema  27- 


74.  lnvenire  diftantiam  duorum  h- 
cornm  inaccejforum  AB. 
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n  m •  „  • '  •  I    inveftigetur  quantitas  anguliADC 

t.  Quacratur  porro  diftantia  ftationis 


t.  Statione  commoda  in  C  ele&a  in- 
veftigetur  quantitas  anguli  ACB  , 
itemque  angulorum  D  &  E  at- 
quc  BCE  (  *.  Ceom.  )  ,  pun- 
ctis  D  &  E  cum  C  in  eadem 
linea  defignatis  ($.  it$Geom.)  . 

2  Inveftigetur  etiam  quantitas  re- 
ftarum  DC  &  CE  ($.  126  Geom.). 

3.  Summaangulorum  ACB  &  BCE, 
itemque  BCE  &  E  fubtrahatur 
cx  i8o°,ut  relinquantur  anguli 
ACD  (  §.  148  Gcom.  )  &  CBE 
(  §.  240  Geom.  ) :  codemque  mo- 
do  inveniatur  angulus  DAC  . 

4.  Datis  jam  in  triangulis  DAC  & 
CBE  angulis  cum  latere  uno ,  nem- 
pc  DC  in  primo ,  CE  in  altero,  in- 
veniuntur  AC  &  CB  (  §.}6),  & 
hinc  porro  angtflus  CAB  ($-4°)> 
tandemque  AB  (  §.  36). 

;  Problema  *8. 


7$.  Invenire  altitudinem  accejjibi 
hm  AB . 


ab  altitudine  DC($.  126  Geom.)  , 
quac  erit  ad  AC  perpendicularis 
(  §.  %i7  Geom.). 
Cum  ideo  C  fit  re£us  (  §.  78 
Geom.  );  in  triangulo  ACD  inve- 
nietur  AC  (  JT.  36  ). 
Huic  fi  addatur  CB ;  prodibit  al- 
titudo  integra  AB.  J^e.  i. 
ThboremA  8. 


76.  Si  in  quantitate  anguli  A  in- 
veftiganda  aberretur  ;  erit  altitudo 
vera  BD  ad  falfam  BC  ut  tangens 
anguli  veri  DAB  ad  tangentem  an- 
guli  erronei  CAB, 

* 

Dbmonstratio. 

Affumto  AB  pro  finu  toto,  eric 
DB  tangcns  anguli  DAB ,  CB  au- 
tcm  tangens  anguli  CAB  (  §.  7)  . 
Sunt  itaque  altitudines  BD  &  BC 
ut  tangcntes  angulorum  DAB  & 
BAC.  Quod  erat  unum  . 

Eodem  modo  fe  habet  demon- 
ftratio  ,  fi  angulus  crroneus  fit  mi- 
nor  vero .    Quod  erat  alterum. 
Corollarium  1. 


Resolutio. 
1.  Statione  in  E  electa  inftrumento- 


77.  Qaoniam  pofita  eadem  quantitate  anguli 
teri  atque  crronei  eadem  eft  ratio  altitudinn 
vers  ad  erronearo  (  $.  7«  )i  «w  plorium  pe- 
dum  committiturin  altitudinc  majorequan  in 

que  {§.i%^Geom.)ntc  collocato,  1  mioorc. 


Gg 


C°- 


itf     Elcmcnta  Trtgonometru  Plan*  Cap.  III. 


Corollarium  2. 

78.  Quia  tangentes  angulorumma-orum  &  val- 
de  exiguorum,  fcu  re&o  vel  minuto  proximo- 
rum  minorem  rationem  inter  fe  habent,  quam 
tangcntcs  mediocriom  fcu  femirc&o  vicinorum, 
minore  nempe  ad  majorem  rclata ,  Canonc  tan- 
gentium  tefte  :  fi  idcm  error  committicur  in 
angulo  majnre  ant  valdc  exigoo  &  mediocri  ; 
error  in  altitndme  admiffus  ina;or  erit  in  cafu 
priore  ,  quam  in  poileriore. 

Schouon, 


79-  S,t  1  gK  mtgulnt  vtrut  DAB  jo°  ,  M 
*7  ••  tr„  altitud,  vtr*  j<>  $'  6".  Vtntmut  AjTumi 
invuium  tmntum  BAC  /,  pnductt  «Ititu- 

•  >*tm  trrcnttm  hC  4°  o'  »"  (  %.  j6  ).  Sit  in  di- 
ftxnt.*  mtnjrt  EB  anlu,mj  D£B  imuf  g6o 

ZtuTUHr  ftt  trt'rem  »1°  •  rtftrittur 

t^t^TA^?  in- 

COROLLARIUM  J. 

an™i„?£)niam  itao>ue  ifl  «Mantia  minore  EB 
(  #  ,L  ^ma,<\r  <ft  V*m  DAB  io  AB 
L5;  j  afT-  >»  ,n  diftamia  tutcm  valde  re- 
rnota  d>fficnlter  anguli  admodnm  exigui  qoan- 
^al"a?S  d«*n*"»atuf  :  in  mcticnlis  alticu- 
jmibus  diftantia  ftatiorris  ab  altitudine  aflumen- 

roultuna  abeat  a  femire£to. 

Theorema  9. 


81.  Si  inflrumtntum  in  A  nonfue- 


rit  bori^ontaliter  collocatum ,  fed  vel 
quantitate  anguli  BAD  verfm  bori. 
tpntem  inclinatum  ,  vel  quantitatc 
anguli  EAB  ab  eodem  reclinatum  • 
erit  altitudo  vera  ad  falfam  ut  tan\ 
gens  angtdi  veri  CAB  ad  tangentem 
erronei  CAD  vel  CAE  . 

Demonstratio. 

Sumto  cnim  AB  pro  radio,  CB 
eft  tangcns  anguli  veri  CAB  (§.  7). 
Inferendum  ergo;  ut  finus  totus  ad 
tangcntem  CAB  ita  AB  ad  aititu- 
dmem  vcram.  Infcrtur  autem  per 
errorcm:  ut  finus  totus  ad  tangen- 
tcm  CAD  ita  AB  ad  altitudinem 
erroncam.  Quamobrcm  ut  tangens 
CAB  ad  tangcntem  CAD  ita  alti- 
tudo  vera  ad  erroncam  ($.196  4- 
ritb.).  guod  erat  primum. 

Idem  eodem  modo  oftenditur , 
fi  inftrumentum  quantitate  anguli 
EAB  a  fitu  horizontali  rcclinetur  . 
guod  erat  alterum . 

S  C  H  O  L  I.O  N. 

8».  EaJtm  trg»  hic  locum  htbtnt  urolUru  , 
mod,  thtvrtnuti  fr*ceJtnti  fubjtcimut .  Ctttrum**- 
ttt  Altitudtntt   tXAbUt  nm  invtniri  ,b  duflktm 
trrtrtm  ,   tx    yithfi    wfw/f  fi(m  SJOn   Un{m  M 
1**m  jiB  Cffmmijfum . 

Problema  29. 

8  j.  Metiri  (  Vid.  Fig.  %  )  altU 
tudinem  inaccefjam  AB. 

Resolutio. 

1.  Eligantur  duas  ftationes  G  &c  E 
cum  altitudine  AB  in  cadem  rc- 
6la  (  §.  iz$  Ceom.)  tanto  intcr- 
vallo  DF  diftantes ,  ut  angulus 
FAD  non  fit  nimis  cxiguus  ,  ncc 

altc- 
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ADC 
Geom. 


altcra  ftatio  G  nimis  vicina  alti 
tudini  AB  (§.78.80;. 
*.  Invcftigetur  quantitas  angulomm 


,  AFC  &  CFB  (  §.  i5s 
) ,  itcmque  diftantias  FQ 
longitudo  (  §.  126  Geom.). 
3.  Inveniatur  primum  in  triangtilo 
AFD  ex  datis  angulo  D  per  ob- 
fervationem,  &  angulo  AFD  (§. 
239  Geom.  )  &  latere  FD  ,  latus 
AF(£.  36):  dcin  cx  notis  in  tri- 
angulo  ACF  practer  rcdtum  C  an- 
gulo  F  &  latere  AF  ,  latus  AC 
itemque  CF  ($.36):  tandem  ex 
cognitis  in  triangulo  FCB  prxter 
rectum  C  angulo  CFB  &  laterc 
CF  ,  latus  CB(  §.  36). 
,  Addantur  AC  &  CB.Ita  prod- 
it  altitudo  quaefita  AB  (  §.  8  6  A* 
ritb.).  g.e.f. 


Finis  Trtiommttri*  Plan* 
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ELEMENTA 

ANALYSEOS  MATHEMATICLE 

TAM  FINITORUM  QUAM  INFINITORUM. 
P%&F  AT  10. 

Picem  totius  cruditionis  humana;  confcendimus  A. 
nalyfin  tradituri :  eft  enim  ars  per  calculum  quan- 
titatum  generalem  proprio  Marte  inveniendi  veri. 
tates  in  Mathefi  non  minus  pura ,  quam  applicata  . 
Elcmentis  Arithmetic*  communis  atque  Geome- 
triac  ha&enus  expofitis  inftru&us  &  Analyfi  ad- 
jutus  multa  inveniet ,  quae  ex  aliorum  fcriptis  non 
fine  tjedio  alias  haurire  dcberet ,  imo  omnibus  ad- 
huc  ignorata  deteget  .  Ea  vero  perfe&itfima  eft  ftudiorum  noftro- 
rum  ratio,  quae  paucis  memoria;  mandatis  aptos  reddit  ad  invenien- 
dum  quodlibet  eo  maxime  tempore',  quo  ejus  cognitione  opus .  Nec 
major  intelle&us  perfectio  concipitur  promptitudine  ex  datis  quibuf- 
dam  alia  incognita  eliciendi  .  Accedit ,  in  moderna  Analyfi  artis  ra- 
tiocinandi  perfedttffima  occurrere  exempla.  Notiones  enim  fignisexpref- 
fce  imaginationi  praefentia  fiftunt ,  quse  alias  ultra  ejus  fpharam  afcen- 
derent:  longa  ratiociniorum  fcries,  quibus  non  fine  multa  attcntione  ac 
circumfpectione  notionum  nexus  detcgitur,  in  artem  fignorum  combina- 

toriam 


*4o 

toriam  convertitur ,  eonftanter  eandem  &  principiis*paucis  ac  manitcftis 
iuperflru&am .  lllud  autcm  prorfus  mirabile  exiftit ,  ope  Analyfcos  unica 
farpius  linca  tot  veritates  cxprimi  ,  quas  juxta  communem  metho- 
dum  exponendas  ac  demonftrandas  volumina  integra  non  capercnt 
Hinc  unius  lincse  intuitu  iategras  fere  difciplinas  paucorum  minurorum 
fpatio  addifcere  licct,quibus  juxta  communem  methodum  coroprehenden- 
dis  anni  complures  vix  fufficcrcnt.  Solidam  ergo  in  Mathefi  eruditionem 
confecuturus  Analyfi  ftudcat  opus  cft.  Ne  autem,non  tam  difficultatc 
<  ea  cnim  jeyera  nulla  eft )  quam  novitate  rei  dcterritus  a  prartantim- 
mo  ftudiorum  genere  arceatur;  Arithmeticam  fpeciofam  familiarcm  ilbi 
rcddat  ,  negleclis  fub  initium  regularum  rationibus  ,  ficubi  difficultatcm 
faceflant,  &  exemplis  numericis  in  Iocum  earundem  fubftitutis  .  Ubi 
ad  excmpla  AJgebraica  pervencrit,  non  inutile  judicamus,  ut  tirones  da- 
ta  per  numeros  variis  modis  explicent  &  idem  problcma  in  cafibus  fpe- 
cialibus  aliquoties  folvant  :  iia  enim  futurum,  ut  calculo  facilius  adfuc- 
fcant,  &  ejus  rationes  fimplices  perfpiciant ,  Ncque  vcro  putandum  eft  , 
integram  Analyfin  jamdum  efle  inventam;quin  potius  tenendum,  plurima 
adhuc  fubfidia  deefle  poflerorum  induftria  detegenda.    Certe  qux  in  E- 
lementis  Geometria  docuimus  ,  pcr  modernam  analyfin  non  omnia  c- 
ruuntur  ,  inprimis  fi  a  linearum  &  fuperficierum  fitu  pendcnt.  Quam- 
obrem  Leibnitiut  ,  vir  in  omni  eruditione  fummus,  pro  ea,  qua:  ipfi 
efl  ,  ingenii  perfpicacitate  novam  quandam  Analyfin  fitut  excogitavit,  pc- 
culiari  calculi  generi  (  quem  Calculum  fitus  appellat )  fuperftructam  ,  a 
calculo  magnitudinum ,  quo  in  noftra  Analyfi  utimur,  toto  caelo  diffe- 
rcntis  .    Imo  qui  hactenus  reperta  animo  comprebenderit  &  ad  /blven- 
da  problemata  cum  cura  adhibuerit ;  pluribus  regulis  inveniendi  arteni 
ipfe  locuplctabit .    Ccterum  quac  vel  in  Arithmetica  ,  vel  in  Gcometria 
elementari  ftudio  practermifla ,  ea  per  Analyfin  cruimus ,  cx  Geometria 
quoquc  fublimiori  inveftigantes  ,  quac  prac  reliquis  fcitu  neccflaria . 


ELE- 
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ELEMENTA 

ANALYSEOS  MATHEMATIC^E 

PARS  PRIMA 
ELEMENTA  ANALYSEOS  FINITORUM  TRADIT„ 

Seclio  Prima 

DE  ARITHMETICA  SPECIOSA, 

CAPUT  PRIMUM 

Dc  Aritbmctica  Rationalium. 


Definitio  t.' 

Nalyfu  Matbcmati- 
ca  eft  mcthodus  re- 
folvendi  problema- 
ta  mathematica. 
Definitio  2. 
i.Aritbm  ctica  fpe- 
ciofa  eft  ,  quar  computum  quanti- 
tatum  feu  numerorum  indetermina- 
Wolfii  Oper.  Matb.  Tom.  1. 


torum  docet  .  Vocatur  etiam  Logi* 

ftica  fpeciofa. 

Hypothesis  i. 

2.  Quantitatum  datarum  figna  fmt 
Hter*  Alpbabeti  priorcs,zy  b,c,  d 
&c.  qu<efitarum  poflrenue  z,  y ,  x  &c. 
Quantitates  aquales  eadem  litera  in- 
digttentur . 

Hh  Scho- 
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ScHOLlON  I. 
4.  J^mpe  cum  ttuantitatei  dat*  at  euafit*  tan- 
euam  d,p»,n*  inttlltelui  rtfra-ftntentur  ftr  divtr- 
fitt  notiontii  txdtm  ijuotptt  tjntfuam  diflinii*  rtfrx- 
ftmtauda  funt  imaginationi  ftr  figiut  divtrfa. 

SCHOLION  2. 

%.  Ttyt  Cartefium  feauimur  in  Ctometria .  Arrgli 
prnnulii  fAfw//»Harrioii  in  Artii  anaiytic*  fraxi 
intognitat  tjuantinttt  uotalibMJ  i  cognitat  toufonan- 
tbut  defignant.  Vieta  hujut  logifiit*  inventoru- 
fin  eft  literh  mjjoribui  i  qui  eam  frimui  ferjetil 
HarriotUJ  e>  iffum  fecutut  Cattefius  littrai  tui- 
turtt  fubjiitterunt. 

Hypothesis  2. 
6.  Si  quantitatum  denominanda. 
rum  qua-dam  relationes  mutu*e  dan- 
tur ,  aut  altunde  tanquam  cognita 
fupponi  pojfunt  ;  eaf  quoque  in  deno- 
mindtione  exprimi  confultum  efi. 

E.  gr.  Si  foeriot  duc  quantitates  quaefitx  , 
quarum  una  alterius  tripla,  8c  una  vocetur  *, 
inaior  reflius  dicetur  j  *,  quam  y  .  Similiter 
crjm  quantitas  ma^or  (it  aggregatum  ex  femi- 
fomma  duarum  quantitatum  &  earundcm  fc- 
rnidiffcreatia;  minor  vcro  dirferentia  inter  femi- 
fummam  Sc  femidifferentjam  earundern  quan- 
titatum  ( $.  J9  Trigtntm.);  confultum  fxpius  efi» 
ut  femifumma  dicatur  x  &  femidiffercntia  y  ,  at- 
que  hinc  quantitas  ma;or  x-\-y,  minor  x—y, 
quam  ut  ip/a  mator  *  Sc  minor  y  vocetur . 

ScHOLION. 

•),  Qjtinnm  fruffut  tx  eommoda  tjutntiutum  de- 
tiominatione  exffeRandi  ,  tx  fubfeautntibut  fatebtt  . 
Brtvixtur  csLulut  iJemour  faciiitatur  :  refolutiones 
frollem.xtum  fiefe  msgis  genuina-  inveniuntur .  Alit 
fuo  loco  ftft  offerent  .  Tlura  tirca  dtnominatlontm 
moneri  fvffent ,  nifi  tonfultiui  judicaremui  ex  ftr 
eumflum,  quam  fer  fratefta  doctri  . 

Hypothesis  $. 
8.  Signa  operationum  aritbmetica- 
rum  retineantur  ,  qua  in  Aritbmeti- 
ca  communi  tradtdimus  (  §.  6%.  65. 

68.  71.  154.  Z95)  >  *$  Huod  4uan' 
titates  fe  mutuo  dividentes ,  ubi  com. 
modum  fuerit ,  infar  fraclionum  fcri. 
bantur  . 

E.  gr.  \  =a:b,  |  =  3:4. 

C»] In  Qu»dr»tura  eiroifl  8t  Hrperbol»  p»rt.».  p.tn.)*. 


S  C  O  L  I  O  N. 

9.  Vulg*  muitiflicationit  fignum  eft  X-  £>gr.  \b 
ftrilitur  a  X  b.  Sed  cum  hoc  fignum  fatile  tum  li. 
ttra  1  a  tyftthetit  confundatur j  u/ui  ejut  merittt 
imfrobgtnr  . 

Hypothesis  4. 

10.  Si  vel  unus,  vel  ambo  faclo- 
res  ex  pluribus  literis  componuntur  ; 
compofiti  parentbefi  (  )  inclttduntur  . 

E.  gr.  faclum  ex  a-\-b—> t  in  d  ita  fcribitur: 
(  a  +  b—  c)d.  Similiter  faclum  exa  +  b—  c 
in  <t  — ^hunc  in  modum  ejaratur;  f«-f-*  — <) 
(d-g). 

ScHOLION. 

II.    fnlgo    hmc    fstla    ita    fribunt  : 

dXa-f-b  —  c  Sc  a+b — c  X  d— g.  Sed  cum  hav 
fcriftio  tyfothttit  melefiiat  treet ,  infrimit  p  ex  a- 
lio  tafite  linearum  fttfra  literai  ducendarum  nunte- 
rut  multiflicatur  i  jignii  leiluitianii  uttndnm  efe 
juditamut ,  tjuat  non  inutiiiter  in  Aiiis  Hrudinrum. 
Jiffienfibui  ufurfantur  &  ab  admodum  R.P.Gui- 
done  Grando  (a;  /»  Ualia  frimum  intndnila . 

Hypothesis  5- 

11.  Si  quantitatum  fe  mutuo  divk 
dentium  una  vel  amba  ex  literis 
pluribus  componuntur  ;  figno  paren- 
tbefeot  (  )  ftmiliter  utimur ,  nift  cir. 
cumftantiot  fwguJarcs  juadeant  ,  eas 
fratlionum  infiar  (cribi. 

E-  gr-  Qjjotus  ei '  a  -f-  b  P«  c  >"  fcribitur  , 
(  4-j-ij:  c.  Quotus  vero  ex  *  -\-b  per  t  —  d 
ita  exprimitur,  (-  +  4)  1  f«  —  *)  •  Similiter 
a:  (  *+b  )  dcfignat  quotum  ipfius  *  per  a  +  b 
divifx.  Iidem  quoti  communitcr  ita  fcribun- 
tur  ,  4-H » 

(.        c—d  a-\-b 

Hypothesis  «S. 
i^.  Exponentes  indeterminati  tam 
rationum,  quam  dignitatum  indicen- 
tur  per  my  »,  r ,  s ,  t  &c. 

E  *m,/ni>tr  &c  defignant  potentias 
indcterminatas  diverfi  generis  (  $.  »54  Arhhm.y. 
mx ,  irr  ,  rX  multipla  vcl  fubroultipla  diverfa 
quantuatum  x,  y  ,  \ »  prout  m  ,  «  ,  r  vel  nu- 
meros  inicgros  ,  vel  fraAo»  detlgaant  (  §.  ij6 

Arith.). 

Hy- 
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H  Y  P  O  T  H  B  S  I  S  7- 

14.  57  radix  ex  pluribuf  literis  com- 

ponitur;  parentbefi  includitur  &  ex. 

ponens  ipfi  fuffigitur  ,  ut  ante . 

E.  gr.  (  4  +  4  —  e  )*  defignat  quadratum  ex 
«+* — cj  (  4  +  4 — c)m  potentiam  quaralibct 
feu  iodeterminatam  ipfius  *  +  b  —  c  . 

S  C  H  O  L  I  O  N. 


IJ.  Communittr  iut  fcribunt  ,  »+b  — c. 


a  +  b-c. 


Definitio  3. 

1 6.  Quantitas  figno  4-  affe&a  di- 
citur  pofitiva  ,  item  affirmativa  at. 
que  »i£/7o  flfcrjor  :  qua;  vero  figno 
—  afficitur ,  privativa  ,  item  nega- 
tiva  atque  nibilo  minor  ,  a  nonnul- 
lis  abjurda  . 

COROUARIUM  X. 

17.  Quoniam  +  eft  figoum  addkionis  f  $. 
«j  ^mA.  ;  ,  _  mo  J5gnum  fubtra^ionis  (  §. 
65  Ar„h.  )t  quautitas  pofitiva  prodit  ,  ft  vera 
alrqua  jiihilo  additur  ,  e.  gr.  o  +  j  =  + j  , 

«  —  privativa  rclmquitur ,  a  quan- 
titu  aliqua  vera  ex  nihilo  fubtrahitur  .  e.  gr. 

S  C  H  O  L  I  O  N. 

18.  Venamnt  ,  «  6«i<r«  MMomn  B,7„7  f,i;?«f 
100:  habebit  frj«  100  nummot,  ideoque  flut 

nihtlo .  nemfe  habet  ,.uam  ante .   Hi  nummi 

fiMiiMim  fofitivam  ccnftituunt.  Veunmut  t  con- 
trario  ,  tt  nihii  habtnttm  folytrt  dthtrt  IOO  num- 
mot}  ioo  tr«o  nnmmorum  dtbitnm  ctntrahet,  idetque, 
nnteqnam  ftluiio  fiat,  minut  nihilo  habebii .  Stivtn- 
di  tnim  funt  ico  nummi ,  nt  nihil  habeas  .  Hoc 
itbitum  quantita,  negativa  tft  .  Tittandum  vert 
quantitate,  fofitivai  initio  vtl  felitarit  fofita,  fi$no 
nuile  ajjUi  .  Cur  vtro  fofitiv*  dicantur  nihilo  ma. 
jortt ,  nejativ*  nihiio  mintrti  i  tx  certllarie  fattt  \ 

COROLLARIUM  ». 

19.  Sunt  igitur  quantitatei  privativa?  vera- 
rum,  per  quas  inteltiguntur  ,  defe&us  >  conle- 
quentcr  non  quantitates  vcrx . 

SCHOLION  2. 

10.  Btftflum  ftr  tam  quantitattm  mtiimnr ,  qnm 
itftk  ,  &-fit  inttUi5ibiiit  tvadit. 


COROLLARIUM  J. 

11.  Si  refidoo  additur,  qnodfaerat  ablatum; 
ei  prodit  quantltas,e*  qua  fubtraaio  fa«ftaff. 
106  Arith.  )  .  Ergo  —«+4  =  0,  —  J  +  J  =0 
(  5.  17),  hoc  eft  ,  —4  8t  +  4  ,-tteroquc  —  J 
&  +  J  I «  mutao  deftruunt  . 

COROLLARIUM  4* 

»».  Quoniam  defeAus  unus  alterum  excedere 
poteft  (  e.  gr.  fi  7  dciiciunt ,  plura  dcfunt,  quam 
ubi  j  deficiunt ; ,  quantitates  vero  privativae 
funt  vcrarum  defcclus  (  §.  1 9  )  ;  ideo  quantt- 
tas  una  privativa  aliquoties  furota  altcram  fu- 
perare  poteft .  Quaroobrem  quantitatcs  priva- 
tivac  intcr  fe  horoogenes  funt  ($.  j*  Arith.  )  . 

COROLLARIUM  S- 

i].  Sed  quia  defcltus  politiv2  quantitatfs  i- 
liquoties  fumtus  pofitivam  fuperare  oequit  • 
cum  potius  multo  magis  abea.deficiat  {$.17)1 
quantititcs  privattvx  pofitivis  hetcrogenea  func 
(  §.  31  Arith.)  . 

COROLLARIUM  6. 


14.  Cum  ideo  quantitatet  privativz  pofiuvic 
heterogene»(J.  *j;,  privativis  homogeoc*  tinc 
(  J.  )i  inter  privativaro  &  pofitivam  ratio 
intercedere  nequit»  inter  privativas  vcro  ratio 
datur(  §.  ix6  ^r/»fc.).E.tr.— ,4:— f  4  =  j:  f. 

SCHOLION  ?. 
»J.  H»n  mirnm  vidtti  dtbtt  inttr  qu*ntiuttt  fri- 

vtnivat          ja'^— 5a  ttndtm  tjft  rathntm ,  «*« 

tft  inttr  fofitivtt  +  ja  &  fl  .  S^nod  tnim 
eutntitatti  auatuor ,  eutrum  binn  iinii  ht,tr»gt~ 
nttt  funt,  froforthnjilti  tftt  ftjfint  ,  tum  t*  rmio^ 
nnm  doBrin»  inttlliiitnr ,  tum  tx  Geomttri*  mmift- 
ftum  tft  ,  in  <jUA  tandtm  rttiontm  inttr  lintti  tfft 
dtmmfirtvimui ,  qu*  inttr  fuftrpciti  datnr .  E.gr. 
TtrtUclogrcmm*  ttautlium  bafium  rationtm  nltitudi- 
num  habtnt  ($.  J89  Geom.  ),  &  iu  fraxi  rtguU 
trium  frttia  fumuntur  nt  menium  quantitattt ,  tict» 
frttia  mercibm  htterogenea  fint.  Failnntnr  autem  , 
qui  inter  + 1  O  —  1  ,  410«*  inter  —  I  e>  +  1 
rationem  eandem  effe  fibi  fttfuadtnt  (  $ .  14  ) .  . 

Theorema  r« 
16.  Quantitas  qutelibet  pro  unita. 
te  affiumi  potefi. 

DEMONSTR  ATIO- 
Quantitas  enim  quaclibet  in  le  u- 
na  ell  (§.  3  Aritb.  )  ,  ncc  ad  aliam 
H  h  x  dcter. 


244     Elementa  Analyfcos  Pars  \.  StttA.  Cap.  I 


determinatam  tanquamad  unitatem 
jam  rcfertur  (§.  13  Aritb.  )  .  Ergo 
ipfa  pro  unitate  affumi  poteft  (  JF. 
4.  Aritb.  ).    Q^c.  d. 

Pr.obi.ema  1. 
27.  Quantitatcs  tam  eodem  quam 
diverfisfignis  affetlas  addere . 

Resolutio. 

.1.  Si  quantkates  eadem  litera  nota- 
tse  eodem  figno  afficiuntur ;  nume- 
ri  iis  prasfixi  adduntur  ut  in  Ari- 
thmctica  communi  ($.96  Axitb.). 

2.  Si  iignis  diverfis  afficiuntur  ;  ad- 
ditio  mutatur  in  fubtraclionem, 
&  refiduo  praefigitur  Ggnum  ma- 
joiis. 

Quantitates  divcrfis.  litcris.  nota- 
tae  mvicem  junguntur  retentis  fi- 
gnis,.  quae  ipfis  jam  funt  praefixa 
vcl  pracfixa  fupponuntur  (  §.  3.  ) . 
4d  +  xi — tc — <,d — g  c 
54 — zb+6c+%d — $g       a — b 


3 


9*4.4*- — id — 43.         g+a — b 

Demonstratto- 
Cum  litera  quaelibet,  qua  quanti- 
tas  aliqua  indigiratur  y  pro  unkatc 
aflumi  poffit  (§.  26);  erit  a  +  a  +  a 
•^-a  —  ^a  ,  confequenccr  4  a  -f  5  a 
=  9a  (  $•  9 6  Aritk).  Eodem  mo- 
do  patet  eife  —  g  _  5<g  =  _  ^  . 
Quod  erat  unum . 
^  Quoniam  6c  =r  t\c  +  1C  per  de- 

vtonftr.tnt  6c — %c '  = -^c  +  ic  zc 

(  §.  91  Aritb.).  Scd  zc — ic=  o 
(  §.  11  ).Ergo  6*-—  xc  =  4c  .  Si- 
militer  —  5  </=:  —  3  2  d  pcr  de- 
wonflrat*.  Sed  —  5  a  =  —  3  *V 
—  2  ^+  2  </  (  $.  88  Aritbm.  ),  &  — 
z<*-r-2</=o($.  21).  Ergo  —  $d 


-f-  2  d  =  —  id  .  Qmd  erat  alte- 
rum. 

Tertium  per  fe  patct  (  §.  8  ). 
S  c  h  o  l  1  o  N. 

18.  Ut  hic  calculut  faciiiut  iiatlligatur  »  fvna- 
mut  a  dtnourt  thaJtrum ,  b  grejium  ,  c  t 
bjbcbimut 

7 » — y b -f- s  c  =  7th.— 9gr.+  j  nunu 

3a  +  ;b--yc  =  ?    +5      —  9  

loa — 4b — 4«  =  ioih.— >4gr.  —  4autD. 

Ataut  fer  idtm  txtmflum  fttciliut  oucnjut  ctfitur 
rtttio  t  cur  in  tttfu  diuerfiintit  fioutrum  additie  i» 
fubtraiiitrtem  ntutetur  c^*  refitUi»  ftgnuM  MJjorit 
^uantitjttii  rtlintiMttur .  Himirum  irt  fummu  lo 
thaltrorum  dtfciunt  9  grajji :  qutmulrem  fi  tjuinque 
adtLtntur  ,defetlut  minuitur  &  *i  4  tedjtcimx.  Que- 
nUm  wro  »•»  y  fr»/jff  integri  ,  /rd  ^mw  9  num- 
mit,  fummtt  ttdjkitndi ;  fummx  10  th. — 4  gr.  ex» 
ctdit  ginuiium  9  nummit  ,  ^hi  idee  «uftrenai.  fsmt 
cum  in  nttmtro  fnperisri  %  cui  inferitr  ttdditnr  ,  «c- 
currant  ynummi ,  lii  tjuidem  tflu  tutferri  fvfiunt  : 
qui  i/trt  mIiuc  defidtnntur  4  ,  t.tnau4m  dtftBut 
nttutdi .  Et  htc  auidem  rtttkne  rtguU  *  frim*  in~ 
vttturt  dttccfa. 

Theorema  2. 

29.  bt  fubtratlione  quantitatum 
compofitarum  ftgna  fubtrabendtr  mu- 
tantur  in  contraria ,  ncmpt  +  ia  —  9 
&—  in 

Demonstratio. 
Si  c  +  d  fuerit  fubtrahenda  ex  * 
-f  b\  diflerentiam  efTe  debere  a  +  b 

—  c  — *»  d \  ideoque  figna  +  in  quan- 
trtate  fubtrahenda  in  — -  mutari ,  ex 
hypoth.  3  (  iT.  8  )  patet  .    Sed  fi  c 

—  d  fubtrahenda  ex  a  -f  b  &  inte- 
grum  f  fubtrahitur;  quantitas  ma- 
jor  iubducla  ,  quam  heri  dcbcbat  . 
E'go,  quod  plus  jufto  fubtraclum 
ed  d ,  iterum  addcndura  .  Prodic 
crgo  a  +  b — c+d.  jf^  e.  d. 

Problbma  2. 

30.  Quantitates  tam  eodem  quam 

diver- 
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diverfis  fignis  affeclas  4  fe  invicm 
[ubtrabere. 

Resolutio- 

j.  Si  quantitates  eadem  litera  nota- 
rae  figna  eadem  habent  &  minor 
c  majore  fubtrahenda;  fubtra&io 
ut  in  Arithmetica  communi  (  §. 
1  o  1  Arith.  )  abfolvitur . 

a.  Si  vero  major  e  minori  fubdu- 
cenda;  contraria  ratione  minor  e 
majore  fubtrahitur  &  refiduo  prz- 
figitur  fignum  — ,  fi  quantitates 
figno  +  afficiuntur;  fignum  vcro 
+  ,  fi  figno  — -  gaudent. 

3.  'Si  quantitates  diverla  figna  ha« 
bent ;  in  additionem  mutatur  fub- 
tracYio,&  aggregato  prxfigitur  fi- 
gnum  ejus  quantitatis  ,  ex  qua 
lubtractio  facta  cft. 

4.  Si  quantitates  diverfis  lifteris  no- 
tatae,  figna  fubtrahcndae  tantum 
in  contraria  mutantur. 

2  *—  5  e  -f»9 <i=;8  th.  —  Jgr.  +  9  dum. 
€*  —  8c—  id  =  6      —g  —7  

"  »«  +  Jc+i6d=*  th.  +3gr.+  16 

9J,  +  i5*  — 7«*+8<— / 
6*  +  xoc  —  9<<—  9 '  +  7/ 


3b—  5  c-r-*^-f- 17  «• — »/ 

t+b—c  <  +  i 


d-t+f 


c—t—g 


«+*  —  *—  d+c— /       *  +  d—  c  +  «+£ 

Demonstratio. 

Cum  quantitates  eadem  litera  no« 
tatae  fint  vel  unitates  eacdem ,  vel  e- 
jufdem  unitatis  multiplas  aut  fub- 
multipla:($.  x6);erit8  a — 6  a—xa 
(  $•  35-  103  Aritb-  )  .  g«od  erat 
ununt. 


Si  quantitas  major  20  c  — ^dex 
minore  1 5  c  — •  7  fubtrahenda ;  e- 
rit  refiduum  1 5 f —  7  d —  20 £+  9  d 
(  §.  29  ).  Sed  15^—  zo cz=. —  sr, 
& —  7^+9  d=z  id(  §.  27  ).  Ergo 
15*  — 7  ^  —  %oc  +  $d — — 5  c +id. 
Quod  erat  alterum. 

Si  —  9*+ 7/  fubtrahi  debent  ex 
8  e  —  f ;  erit  refiduum  8  e — /+  9  c 

-7/  <$.  *9)  •   Sed— /- 7/ 
=  —  8/,& 8*+9*=i7'(S-  *7). 
Ergo  8  e — /  +  9  e  —  7/=  1 7  f  — 8/. 
j^/o^  tertium. 
Quartum  patet  per  thcorema  » 

(5-  *9  )• 

A  L  I  T  E  R. 

r.  Signa   quantitatis  fubtrahendas 
mutentur  in  contraria  ( §.  19  )  : 
quo  fac"lo  '  ' 
z.  Additio  fiat  (  §.  27  )  feu  ,  qua: 
fe  mutuo  dcftruunt  ,  deleantur  . 
E.  gr.  fiex9*+is'—  7^+8 r—  / 
fubtrahi  debet  6  £  +  20  f  —  9^  — 
9*+/,  fiat  (  $.29  )— '         20*  + 
9d+9e—f;  erit  (  $.  17  )  refidu- 
um  3^—5^  +  2^+17^—  a/.Ni- 
mirum  +6*— 6*,+  x^c—x^c  , 
 7  </+  7    ,  fe  mutuo  deftruunt 

(J.2I  ). 

SCHOLION. 

ji.  Mirum  vidtri  fttrrst ,  qu»d  cum  qutmfattt 
frivttiv*  ftfitivii  htttrtgtnt*  ftnt  (  6.  *J 
rtrtnt*  *uttm  ntc  *ddi  (§.  61  Atkh.),ntc  *  ftm* 
victm  fu  Itrthi  pffint  (  $.  64  Arith.  ),  friwtiv* 
tamt»  ftfitivii  dditntnr  &  ab  iii  f»bir*b*iti*r  • 
Enimvtn  rtMMCturttini  ftrftndtnt  nnimsdvtntt  fro- 
frie  hqntad»  ,  friv.ttivtm  ttunju***  *ddi  f>fi,l*f  » 
nte  ab  t*dtm  fnbtr*lii :  ftd  in  mddhitmt  » 
qucd  ftut  jufio  futru  *ddhum  (  §.  %J  )  i  '»  /«*- 
,r*Bhnt  *ddi  ,  qutd  flut  j*fi>  futrxt  fubduffum 

(  § •  JO  ) • 

Theorema  3. 

22.  Si  quantitas  pofitiva  fer  fofi. 

tivam 
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t/vam  multiplicetur  aut  dividatur  ; 
in  utroque  cafu  quantitas  prodit  po- 

fttiva  . 

DfiMONSTRATXO* 

Efl  enim  in  multiplicatione  ut 
unitas  ad  factorem  unum,  ita  alter 
ad  productum  (§.  66.  Aritb.) .  Sed 
uterque  faCtor  efb  pofitivus  per  by- 
potb.  Ergo  &  factum  pofitivum 
efle  debet  (  §.  24  )  .  Quod  erat 
unum . 

Si  +  a  ducitur  in  -f-  b  ;  fa&um 
efl:  4-  ab  per  demonftrata .  Ergo  fi 
-f  ab  dividitur  per  +  <*;  quorus  e- 
rit  +  b  :  fl  per  -f  b  ;  quotus  +  a 
(  §.  zio  Aritb.  ).  guod  erat  alte- 
rum  . 

Theorema  4. 

33.  Si  quantitas  negativa  per  po- 
fitivam  multiplketur  aut  dividatur  • 
in  utroque  caju  quantitas  prodit  ne- 
gativa . 

Demonstratio. 

Multiplicare  idem  eft  ac  quanti- 
tatem  ahquam  aliquoties  fibimetipfi 
addere  (  §.  67  Aritb.  ).  Eft  vero 
lumma  quantitatum  ncgativarum 
negativa  (  §. 27  )  .  Ergofaclum 
cx  negativa  in  pofirivam  ncgativum 
elt  .    Jguod  erat  unum . 

Fadtum  ex  —  *in+£eft — ab 
per  demonftrata  .  Ergo  fi — ab  divi- 
ditur  per  -f-  b  ,  quotus  eft  —  a  (§. 
zio  Aritb.  ).    Quod  erat  alterum. 

Theorema  5. 

34.  Siquantitas  negativa  per  nega- 
tivam  multiplicetuf  aut  dividatur  • 
quantitas  pofitiva  prodit. 


F 
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IJEMONSTR  AIIO. 

Quantitas  privativa  per  privati- 
vam  proprie  loquendo  multiplicari 
nequit  (  §.  66  Aritb.):  id  quod  ipfa 
notio  quantitatis  privativse  infinuat 
(  §•  19  J>utpote  qu*  repugnat  actui 
pofitiyo  ,  qualis  eft  iterata  ejuldem 
quantitatis  additio,in  qua  multipli- 
catio  confiflit  (§.  67  Aritb.  ).  Qua- 
re  harc  multiplicatio  proprie  tantunt 
locum  habet  ,  ubi  privativx  pofiti- 
vis  junguntur  ,  ita  uc  addi  rurfus 
debcat,  quod  plus  juflo  fuerat  lub- 
traclum  :  id  quod  evidentillime  it% 
demonflramus . 

Sit  ACDB  pa-  A  H  B 

rallelogrammum  £ 
reclangulum&in 
eo  kQ  —  ay  CD 
=  £.DucaturEF  c 
ipfi  CD  parallcla 
(§.  25S  Geom.)\  erit  ob  angulos  reclos 
ad  E  &  F  ( §.  2 1 0  Geom.)  &  E  F— A  B, 
iremque  AE  =  BF(£.  238  Geom. )  , 
ABFE  redangulum  (  £.100  Geom.). 
Eodem  modo  oflcnditur,duifra  HG 
ipfi  BD  parallela,  fore  GHBD  & 
&  BHIF,  confequenter  AEIH  re- 
(Sraneula  .  Sit  eigo  AE  =  c  ,  GI> 
=  ^jerit  EC=a  —  cyCG=zb—d9 
atque  hinc  ACDB=r*£,  AEIH  =bc 
—  dcik:  HGDB  =  ad(  §.  i7$Ge- 
om.  &  §.  iZ  Analyj.  )  .  Quodfi  a- 
reas  rectangulorum  AI  &  HD  fub- 
trahas  ab  arca  re<£tanguli  AD  ;  re- 
linquitur  area  reclanguli  ECGI ,  hoc 
efl  ,  fa&um  ex  a  —  c  in  b  — .  d  (  §. 
?75  Geom.  ).  Rcperitur  ideo  (a — c) 
'b  —  d)~  ab^ad —  bc  -f-  cd(  §.$o). 


C  D 


Un- 
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Unde  npparet  ,  fa&um  ex  —  c  in 
—  d  efle  +  cd.  fhtod  erat  unum . 

In  divifione  quarrimus  ,  quoties 
quantitas  una  in  altera  contincatur(£. 
69  Aritb.).  Divifurus  ergo  quanti- 
tatem  privativam  per  privativam 
quxrit ,  quotics  defeclus  unus  in  al- 
tero  <$>ntincatur  (§.  19  ):  quotus  id- 
eo  ,  qui  idem  indicat  ($.69  Aritb.), 
utique  quantitas  pofitiva  efle  debet. 
Quod  erat  altcrum . 

S  C  H  O  L  I  O  N. 

V.  V.frn,  mttm  th«r<*u  3  &  4  *  mtgttt 
itMnnJlrtri, 

Theorema  6. 

36.  Si  quantitas  po/itiva  per  nega- 
livam  mnltipHcatur  aut  dividitur  ; 
quantitas  privativa  prodit. 

Demonstratio. 

Cum  in  multiplicatione  quantitas 
multiplicanda  roties  fibimetipfi  adda- 
tur,  quoties  multiplicans  unitatem 
continet  (£.66  Aritb.  )  ,  quantitas 
vero  privativa  fit  dcfe&us  alicujus 
quantitatis  (  §.  19  ):  proprie  loquen- 
do  pofitiva  per  privativam  multi- 
plicari  nequit .  Hinc  denuo  multi- 
plicatio  tantum  locum  habet,ubipri- 
vativsc  pofitivis  junguntur  ,  ita  ut 
fubtrahatur,  quod  plus  juflo  fuit 
additum:  id  quod  ita  dcmonftramus. 

Sint  LMON  & 
rMOQrc6tanguIa& 
in  iis  Nt)  =  *,  MO 
=  b,  QO  ==  c  ;  erit 
NQjn  a  — c  ,  area 
PQOM  =  bc  ,  LNOM  —  ab  (  §. 
375  Geom,),  confequenter  LNQP 


|  53  h  (a — c)  —  ab-r-«lc.  Ergo  bdn- 
ctum  in  —  c  efficit  — <bc .  Quod  erat 

unum . 

Fa&um  cx  —  c  in  — .  d  eft  -f  cd 
(  §■  34  )•  Ergo  fi  4-  cd  dividis  per 
— c ,  quotus  efle  debet  — d(  §.  iiq 
Aritb.  ) .  Quod  erat  alterum . 

HEOREMA  7- 

37.  ln  multiplicatione  ac  diviftone 
eadem  ftgna  ejficiunt  +,  diverfa^. 

Demonstratio. 

Si  quantitates  fe  mutuo  multiplf- 
cantes  aut  dividentes  fuerint  pofi. 
tivae  vel  privativai ;  quantitas  prodit 
in  utroque  calu  pofitiva  (§.  32.  34): 
fi  vero  altera  privativa  ,  altera  po- 
fitiva  ;  quantitas  prodit  priv2tiva 
(  5.33.36).  Ergo  eadem  figna  cffi- 
ciunt  +  ,diverfa  — .  Q.  e.  d. 

P  R  O  B  L  E  M  A  3. 

38.  Quantitates  tam  eodem  quam 
diverfts  ftgnis  ajfeclas  in  fe  invicem 
ducere  . 

Resolutio. 
Omnia  hic  fiunt  ut  in  Arithmeti- 
ca  communi  (  §.  iri  Aritb.  )  y  nifi 
quod  notctur  regula:  eadem  ftgnafa- 
ciunt  +,diverfa-(§.n). 

aArC 
b-\-d 

+  ad+7d  a-\-b  d 

ab  +  bc  a—b—d 


ab  +ad+bc+  cd      ~ad—bd  +  dd 

--*-*»  +  M 

aa-\-  ab  —  ad 

    ■ 

aa  —  bb — lad     +  dd 

10 
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xo=8  +  4—  * 
1  =  8—4—1 


— 16 — 8  +  4 
—31—16+8 
64  +  31 — 16 


56=100  —50  +  6  =  50+6 

ScHOLION' 

«9.  txtmflum  ftfterlut  demtnftrationtm  txhibtt  «• 
tulartm  muttiflicathnit  ftr  dlgith .  tiimhum  %  C> 
3  fnnt  difttuti*  fatltmm  *  denarh  ftr  digiuu  in  u- 
ttaant  manu  trtftos  rtfrrtftntari  ftlit*  i  qutd  ttlin- 
M/ur,  f*(1ir  rx  difiantih  Ifth  in  dtnarium  a  100 
fubduHh,  indicatur  digitit  rtfiduh  in  mtraqt  ma- 
nu  & ,  ut  ab  trtBh  difiinguantur  ,  defrtfft ,  fngu- 
lii  ntmft  frt  tttidtm  dtnarih  fnmth .  ha  in  mfirt 
tafu  in  alttra  nutnu  dtfrimuntur  digiti  1  ,  in  *ltt- 
ra  3  ,  fimul  5  ,  idtnjut  euinqut  numtrantur  dec*. 
tltr.  Summat  adjicitur  f*0um  tx  digith  in  utraqut 
nunu  trtiiir  in  ft  inxktm. 

Problema  4« 
40.  Quantitates  compofttat  dividere  ^ 

Resolutio. 

Si  quantitas  una  per  alteram  a&u 
dividi  poteft,  orta  nempe  ex  divi- 
fbre  in  aliam  (§.  210  Aritb.  );  divi- 
fio  inftituitur  ut  in  numeris  ($.117 
jiritb.)t  notata  tamen  regula  :  ea- 
dem  ftgna  faciunt  +,  diverfa  ~  (  §. 

37)- 

In  aliis  cafibus  tantum  obfervan- 
da  ,  qux  fupra  praccepimus  (  §.  8  ). 

E.  gr.  dividere  jubemor  «  —  W  —  lad  +  dd 
pcr  4  —  b  —  di 


*—b—d)  *«—bb~i*J-{-dd  (a-\-b-~l) 

nj.  —  ab  —  ad 

+  *4—  W  —  ad-{-dd 

-\-*b—U  —  U 

+  W— -*d  +  dd 

—  *f+&<f  +  rfd 

000 
PrOBLEMA  5.* 

41.  Fraclionem  fracliom  aSdere  , 
0*4/»  fx  <*//*r*  fubtrabcre. 

Resolutio. 
Omnia  hic  fiunt  ut  in  Arithme- 
tica  communi  (  JT.  236.  237  Aritb.). 
E.  gr.  fint  fra&ioncs  addcndx  «  *  c_.  Redu- 

1  d 

«£l*  ad  eandem  denomioaiionem  eroot  «f  &  *c 

17  17 

(§.  131  ^r/»4. Ergo  fnmtna  *d  +  &c  (§.»7^- 

Similiter  fit  fraftio  «  fubtrahendaeic.Redu- 
I  7 
ct*  eront  «f  &  fc-,  ut  aute  .  Ergo  diifercati» 

k -,"*(*.  30;. 

Prorlbma  6. 

42.  Fraclionem  perfraclionem  muU 
tiphcare  aut  divtdere . 

Resolutio. 
Denuo  hic  omnia  fiunt  ut  in  A- 
rithmetica  communi  (  §.  139.  243 
Aritb. ). 

E.  gr.  Sifit  fraftfones  fe  mutoo  muftiplica- 
tune  a  &  c ;  erit  uctum  *c . 
T    7  17 
Sint  fratfiones  fe  mucuo  divifur*  «  &  «;  e»' 

77  r 

rit  quotus  *f.&_  =      =<•  (?•  »3»  Mitii.  )  : 
Ld.a         abd  d 

Corollarium  i. 

4J.  Cum  «=<«  (  J.  J9  Mith.)',  erit  faltum 
1 

ex  «  in  c_,  hoc  eft  t  ex  irwegra  quantitate  ia 
d 

frachm,  c*  =ff.  Unde  patct,  numeratorem 
7.7  <i 

fra. 
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fradlx  n  ultiplicaodum  effe  per  integram »  15  fra- 
&io  pcr  integrum  naultiplicari  debet :  qoemad- 
irtodum  fit  in  Aritbmetica  comtnuni  (  $.  »4» 
sirith.  )» 

COROLLARIUM  1. 
44.  Ergo  quotu*  ex  c  per  *t  hoc  eft  ,  ex 
d 

qnantitace  frac*a  perintegram  divifi,c.  j==_c. 

d.  a  ei 

Unde  pater  ,  denominatorem  dividcn,Ji  rrulti- 
olicandum  etfe  per  diviforem,  9c  fa&um  fub- 
kribendum  numeratori  immutato,  ii  fractio  per 
iptegrum  dividenda  . 

Problema  7. 

45«  Quantitatem  quamcunque  per 
drviforem  ccmpofitum  dividere  ,  utut 
divifionem  exaflam  non  admittat . 

Resolutio. 
Divifio  inftitiiatur  ut  in  Arithme- 
tica  communi  (§.  117  j4ritb.)^tAtn- 
diu  continuanda^donecquotus  legem 
manifeftet,  juxta  quam  termini  ejus 
in  infinitum  progrediuntur,  obferva- 
ta  lubtraclionis,  itemque  multiplica- 
tioois  ac  divifionis  lege  de  fignorum 
mutatione  ($.29-37). 

E.  gr.  Sit  qnantitas  dividenda  h  ,  dividens 
«+<,  erit-- 

fb      bt  ,  l,*  cVc.in 

^  "T^+TT  infin. 


4 

& 
y&cininfin. 


Nimirum  il  *  per  *  dividitnr;  quotus  eft  b(§. 

m 

S).  Faclumex  b  in  «  +  t  eft  «M-.M0«4j)» 
4  «  * 

hoc  eft  ,  i  +  *c  (  $.Xl}  Mith.  ) :  quod  ex  di* 

videnda  i  fubdocJum  relinquit  —  Ae_(  tf.  jo  ). 

Si  porro  —  lj_  per  *  dividitur  *  erit  quottw 
4 

— ( §.  44).  Faftum  ergo  ex  *  +  c  in-4c , 
hoc  eft,  —  abc  —  h*  (  $.  43-  37  )  »  fc»  — 

*t    ^  T 
—  ic*  (  »ji  ^mfc. ),  cx  dividenda  — icfubtra- 


ITo///  Oper.  Matb.  Tom.  L 


ctum  relinquit  -fic*  ($.  jo).  Unde  patetquo. 

modo  divifio  cootinuanda  .  Inventis  antem  vel 
quinque  term  nis  ,  tum  quotus  ,  tum  ipfa  di- 
vifioni»  ratio  infimiat,  quocuro  cooftare  ex  infi- 
nrta  terminorum  ierie  ,  quororo  numeratoret 
funt  potcntix  ipfiui  e  ,  quarum  exponentes  a 
nuraero  ordinis  onitate  diffcrunt,  per  b  mnlti- 
plicatz  ;  denoroinatorci  vero  potentiat  ipfius  4, 
quarum  exponentcs  acquantur  numero  ordinis 
terminorum  .  E.  gr.  in  termino  tertio  potentia 
ipfius  c  in  numeratore  fecunda  eft,potentia  ve> 
ro  ipfius  4  in  dcnominatore  tertia. 

COROLLARIUM  r. 

46.  Si  A  =  i  &'=i  ,  fnbftituto  valore  hoc 
in  quoto,  prodit  i  —  c  +  e* —  <3  &c.  in  infin. 

Quare  — — =  1  —  c-f-c*— c J  &c  ininfiu. 

t*c 

COROLLARIUM  X. 

47.  O"odfl  termini  in  quoto  contrnoo  decre- 
fcant  ;  "feries  dat  quottun  vero  quantumlibct 
propinquum  •  E.  gr.  fi  b  =  1  ,  c  =  j  Sc  a  =  1 ; 
valoribus  his  fubftitutis  in  ferie  gcncrsli  ,aut  di- 
viffone  ut  in  exemplo  nniverfali  inftrtuta  ,  re- 
perietur  1=TT7  =  i-^r  +  T— 't 
— •h-+rfr&c-  Ponamus  iam  fcriem  termina- 
ri  in  termino  quartot  in  defeclu  quidem  pec- 
cabitnr  ,  fed  qui  roinor  quam  -^r  .  Si  eadem 
terminetur  in  fextojdenuo  peccabitur  in  defcdlu, 
fed  qui  minor  quam  YTi  •  Serics  igitor  quo 
longius  cootinuatur,  eo  proptus  ad  verum  quo. 


ScHOLlOKi 

48.  Simllittr  invrnittnT  ^5.=*.—  £ 

+  TT  ~  TT+TT7&5' 10  ^  7  =  TTT=i 
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-  fr  +  fr-rTT&c-  ininfin. -i==7Vf  =  7 

—  1— —i-j  &c  in  infin.  E* 

ftanttm  ,  jux:a  tjujm  osnnei  fraHitntl  ,  quarum  nu- 
mtrattr  unitai  ,  ftr  ftrits  ir.finiterum  termintrum 
tMfrimtrt  Iktt .  Sunt  ntmft  illtt  ftriet  frtgrtffitnts 
gtcmetrk*  dtcrtftntti  ,  iia  tjuidtm  ut  numtraur 
ftmftr  fit  unitas  ,  dtnominttter  termini  frimi ,  f  */  fi- 
mul  txftntnt  tfi  ratitnis,  unitott  difftrat  tt  dtmtminate- 
ft  fra.fli.nis  rtftlttndx  . 

COROLLARIUM  J. 

49.  Si  termini  in  quoto  continuo  crefcunt  j 
ferics  a  quoto  tanto  magis  difccdit  ?  quo  lon- 
gius  continuatur  ,  nec  quoto  xqualis  nt  ,  nifi 
terminetur ,  ultimumque  refiduom  fub  figno  fuo 
adiiciatur  .  E.  gr.  Sit  -V  =  rr»  *>  reperietur 
quotut  t  —  —  8  +  16  —  3* +  *4  — '** 

&c  Terminut  unus  1  fupcrat  j  e.cefiu  -7 :  termi- 
oi  duo  deficiunt  y.  Termint  tres  excedunt  -f, 
quatuor  deficiuat  +-*-.  Bt  ita  porro.  Ponamus 
feriem  terminari  in  — 8  ;  erit  7-5-7  —  1  —  * 
-4-  4  — 8  +  t-5--  Sed  1—1  +  4  —  8=— 5  = 
— .Ergo^y^fA  —  i-t  =  T.Similiterfi 
fit  i=  rir*  'epcrietur  quotus  1  —  1  4- 1  —  1 
+  1  —  1  &c.  Ubi  termini  nuroero  paret  ,  co- 
rum  fumma  =  o,ac  proiode  deficiunt  continuo 
x>  termioi  autem  onmero  iropares  conficiunt  1 , 
confequenter  eiceffus  =^.Ergo  ^tj-=i— 
vcI=o4-t»  Ponamus  leriem  univcrfalem  ($. 
46  )  terminari  in  — «3»  erit    1  =1 — «-H1 


-.3 


l-\-t  "C — f^-j-r^-f-f 


r*-H4 


'J+i_l_c  ,_j__ 
($.  %HArhb.)s=£.(ti). 

SCHOLION  X. 

<0.  Tircntt  bot  frobltnut  tum  fuh  ttrtlUriit  fub 
tnitium  frttttrmiturt  fefiunt ,  dontc  inftriut  ad  illud 

ScHOLION  2. 

51.  S^uonijm  fi  \=Tl—  in  ftritm  rtftlvitur  , 
anttus  a  fratfitnt  fr.fofita  ,  quantumliitt  ttntinna- 
.tut ,  ttntinut  difftrt  f  (  f.  49  )  ;  rtftlntit  in  frtt- 
ftnti  cafu  irrita  tvadit  .  Vndt  fattt  ftni  trrtrii , 
eutm  tommifit  Guido  Grandos  inTraflatu  dtqua- 
tdratura  circuli  &  byftrbtla'  tcr.  J.frtf.  f.fart.  i.f. 
m.  »9  ,  uii  inftrt  »b  I  —  1  -f-  I  —  1  -f-  I  —  I  -f-  I 
—  I  dcC  in  infinitum  '  O  fxmtuam  infinitarum 
nuiiitatum  tfft  \ .  7\et  titritattm  atligifft  liqutt 
Leihnitium  in  ABit  Irudiuruni  Ttm.  j.  Suffltmtr.t. 

f.  »64.  &fin- 


Definitio  4. 
$i.  Series,tftf<e>  ad  verum  valorem 
continuo  appropinquant ,  dicuntur  con- 
vergentes  :  qu<e  ab  eodem  continuo 
recedunt,  divergeotes  . 

COROLLARIUM  X. 
53.  Ergo  fertes  fraclionum  continuo  decre- 
fcentium  ($.  47.48)  funt  convcrgentes;  ceter* 
vero,  quarum  termini  continuo  crcfcoot  (M9). 
divergeotet . 

Problema  %. 
54.  Potentiam  quamcunque  per  a- 
liam  ejufdcm  radicis  multiplicare  vel 
dividere . 

R  BSOLUTIO. 
I.  In  xnulttplicatione  addantur  ex- 
poncntes  ;  fumma  cft  exponens 
fadri. 
xi  yn 

~7  yim 


xn+* 


II.  In  divifione  exponcns  dignitatis 
dividentis  fubtrahatur  ab  expo- 
nente  dividendae ;  refiduum  eft  ex- 
ponens  quoti . 


Demonstratio- 
Cum  exponentes  dignitatum  in 
progreiTionc  Arithmctica  a  cypbra 
fivc  o  incipientc  ($.  15*- 313  Aritb.% 
dignitatcs  in  Geomctrica ,  cujus  tcr- 
minus  primus  unitas  ($.  1$°-  33* 
ritb.)t  progrcdiantur ;  illi  pro  harum 
Logarithmii  rectc  habentur  (§.  3l\ 
Aritb.).  Ergo  fumma  exponentium, 
tatesfc  mutuomul- 


os 


ent  dioni 


qu 

tiplicantes,  cft  cxponcns  facSli  ($-337 

Aritb. ) : 
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Aritb.)  :  differentia  exponcntium  , 
quos  habent  dignitates  fe  mutuo  di- 
videntes,  cft  exponcns  quoti  (5-343 
Aritb.).         e.  d. 

SCHOLION. 
f1'  "Pr»grtffi«nti  ifl*  h*  fnntt 


*«,*»,  X*,  *5, 


&C. 


O»     »,    >,    3»    4»     fy    6 ,    7  Sic. 
Tiempt  xtxssx1™1^*9  (  f.  H)  • 
=  l  {$.69  Arith.  )  .    Ergt  *0  =  l  (£.  87  A- 
rith.  ). 

Problema  9* 
56.  Potentiam  quamcunquc  datam 
ad  aliam  dati  exponentis  cvebere,  aut 
ex  eadem  dati  fimiliter  exponentis  ra- 
dicem  cxtrabere. 

Resoiutio. 
I.  Quoniam  potentia  data  intuitu 
ejus,  ad  quam  evehenda  ,  radix 
eft  (§.  146  Aritb.)  ,  &  exponcn- 
tes  logarithmi  dignitatum  exiftunt 
pcr  demonjir.  in  probl.  pr*c.(§.$±) ; 
exponcnspotcntiac  novx  habebitur, 


potcntia?  datx  exponentc  in  expo- 

nentem  ejus  ,  ad  quam  evehi  de- 

bet,  du&o  (S.341  Aritb.). 

B.  jr.  Potentia  *m  evefla  ad  digoitatem  » 
eft  *™n .  Potentia  / 3  evetta  ad  dignitatcm  * 
eft/.  7 

II.  Non  abfimili  modo  liquet  ,  ex- 
ponentcm  radicis  haberi ,  fi  expo- 
ncns  dignitatis  datae  dividatur 
per  exponcntem  radicis  datum  ( §. 
341  Aritb.). 


ei 


E.jr.  Radix  qnadrata  ex  *6eft  *3.Radix  » 
;  **n  eft  *m.  Raiix  n  cx  *m  eft  *m  u . 

COROLLARIUM. 
57.  Eft  "aque  Trss«»"  .  "f*=*i:J, 

n 

Wn  =  *ni:D  ($•  341  Arhh.  ),  confequenter 
quantitatei  irrationalci  ad  exprellioncm  rationa- 
lera  reduci  poffuat. 

SCHOLION. 

fS.  {htantnm  in  Analjfi  ttmmedi  aftrat  h*t  rri. 
du&io,  tx  tafitt  fubfyutntt  tlmtfctt .  Etenim  fi  piw 
titatet  irrationxiet  ad  formam  ratitnalium  reducan- 
tnr  :  fetuUari  fro  iit  talculo  opus  ntn  tfl  ,  fed  ra- 
tionalium  inflar  tratlari  foflunt :  qntmadmodnm  frimf 

Leibnitiu»  atant  Nevvtoom . 


C  A  P  U  T  II. 

De  Arithmetica  Irrationalium . 


Problema  10. 

59.  Quantitates  irrationales  divcr. 
J<e  dcnominationis  reducere  ad  ean- 
dcm  . 

R  BSOLUTIO. 

n 

Sint  quantitates  reducendac  VV1 
&  V/  .  Quoniam  Vxn  =  xn:m8c 
V/  =/*'( *•  57);  diverfitas  dcno- 


minationis  ab  exponentibus  diver- 
fis  pcndet  ,  exponcntes  vero  fra- 
ctiones  funt ,  quae  ad  alias  ipfis  ac- 
quales,  fed  ejufdem  denominationis 
reduci  poflunt  (§.  135  Aritbm. ).Er- 
go  quantitates  furda;  reducuntur  ad 
eandcm  denominationem  ,  exponcn- 
tibus  earundem  ad  eandem  reduclis. 
Erit  ideo  xn:m  =  x™™  6cfs=zyna:eas> 

feu  *n:m  =  Vx™  Scy™  ss^«(5.j  7). 

Ii  i  E.gr. 
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E.  gr.Sint  qaaatitates  rcdocendx  V*&  Vj- 

Quoniam  V*  =  *,s*  &  Vf  =  5 1 :3  ( $•  57  )  J 
«Tum  reduct*  a,:6  &  Ji:6  (5- *JJ -*>'"«*•)» 

eft,  V*3&  Vj*  ($.57),  f"»  *  aftu  ad  P°- 
teiuiam  tertiara,  &  j  ad  fecundaui  cvciieudo, 

vs  &  v*j.. 

SCHOLION 

6o.  Quodfi  t]uis  a-grt  admiftrit  rednSthnem  ad 
tandem  dcn.miitatimem  in  t\y>ntniil>»t  quantitatnm 
i.rationaiium  failami  h  eaf.em  furmuias ,  quas  ejus 
.te  tlituimut  ,  ftr  e!°elram  tnvtjiigare  fottfi  , 
^utmadmodum  inftriut  doccbimus  ( §.  I46)  . 

Problbma  11. 
6 1 .  Quantitates  irrationaks  adfim. 
fliciortm  exprejfionem  reducere . 

R  e  s  OL  i/  T  10. 

m 

Sit  quantitas  reducenda  Yanxm . 
Quoniam  ea  arqualiseft  ipfi  ^:mxm:m 
(£57)  &  xm:,n  =  x(§.  56  );  e- 

cn  m 

rit  Va"xm=  /;mx  =  xV^  .  Lo- 
cum  ergo  habet  reduc5lio  ,  fi  quan- 
titas  fub  figno  radicali  pcr  iftiuimo- 
di  potentiam ,  quae  eundem  cum  ra- 
dicali  figno  exponentem  habet  ,  di- 
vifibilis.  Divino  nempe  actu  infti- 
tuenda ,  quoto  fub  figno  radicali  re- 
li&o  &  dlviforis  radice  eidem  prx- 
fixa. 

E.  gr  Sit  reducenda  Vt6=  V8.».  Quoniam 
t  eft  cubus  pcrfcftos  >  cujui  radix  *:  OaLxbi- 

ir.ui  Vi6  =  »V».   Eodem  modo  rcpcritur 

V»4=V8.j  =  »Vji  V18  =  V«.»  = 

3V*>  V48=  V'«.J=  »Vj. 

COROLLARIUM  I. 

6*1.  Si  quantitate»  irrationales  ejufdem  gra- 
dus  ad  fimpliciorem  cxpreilioncrn  rcduclae  fub 
fignis  radicalibus  eaudem  quar.t  itatem  relin- 
quant  i  ernnt  intcr  fc  iit  qtiantitates  rationriles 
fignis  prsefixse  (  $•  178  a,UU.  )  ,  confequcnter 
quantitates  irrationalcs  tntrr  le  commcnluraLi- 
lcs  etfc  polfunt  (  $.  169.  ^ti:i>m.)  . 


B.gr.  V8  =  V4.»  =*Va,8c  V»8=  Vy.a 
=  j  Vt  .  Ergo  1 V*  :  J  V*  =  '*  '•  J  7  hoc 
eft,  V«:Vi8  =  *:j.  Ia  cafu  reliquo  fuot 
incomaieofurabiles 


S  C  H p  L  I  O  N  I. 


6J.  Ifiud  quantitatum  irratitnalium  genus  cora- 
municantium  nomine  venire  fitet . 


COROLLARIUM  2. 

64.  Pcr  pr*fens  igitur  problcma  invenitur  ra- 
tio  rationalis  irratiooalium,  fi  qoa  datur. 

COROLLARIIIM  3- 
m  m 
«j.  Quia  Y*a*m=-*Y*a  (§■  61  );  quan- 
titas  ci  partc  rationalis,  ex  partc  irrationalis 
ad  pure  irrationalcm  rcJucitur  ,  (i  quantitas 
rationalis  ad  cam  dignitatcm  evcliitur  »  cujue 
gradum  iniicat  cx^oncus  figno  radicali  luprapo- 
iitus  &  dignitas  per  quantitatem  iub  ligno  ra- 
dicali  multiplicatur  .   E.  gr.  5  V*  =  V*.»> 

=Vjo,3cjVj=Vj.j3  =  Vj.i»5=  V37J. 

ScHOLION  1. 

66.  &f*dfi  ^Hxfi-vetit ,  qu.mvd»  in  refiluthne  /n» 
nctefctt ,  »ir*M»  <jKJflui«  /*i  /Tj«»  ndicMi  pijiuftr 
PotentUm  aii^utm  rtc^uijitam  fil  divifibiiit ,  n?e  nt  , 
C^*  QUtcn*Ht  fit  ifiu  fvttntUi  in  di-vifvret  rtfolvendx 
efi ,  inter  qhoi  itcum  .btinc&nt  nectfje  tfi  oinacs  fo. 


«  frima  uf^nt  ad  rtquifitam,  fi  c»m  nnmlhs 

nobis  ret  fuerit .     £.  jr.  ^useritur  *n  Vj68  fit  d>. 
■vifibilit  ftr  ali^uam  ftiientUm  ^uarti  gnduj  .  t^t- 
foiuturut  numtrum    368  in  futst  dix>if»rtt,  reftria 
%  184 

4  9* 

8  46 
16  »3 
ttnttnd*  nemft  di-oifitntm  fer  numerot  minore  1  &  f ■»- 
»0/  nutjortt  4  /<tifrf  fontndc.  In-ueniet  hie  1  fottntitm 
frimi  $radus,+  fotentiam  fccundi  ,B  foteniiam  tertii 
V-  16  f.teniiam  9««r«i.  £rj»l6f/»  divifor  qu*fit*s, 

*  + 

ccnfequtnttr  Vj^8  =aV*I. 

Problema  11. 

67.  Quantitates  irrationales  adde- 
re ,        unam  ex  altera  fuhtrabcrc . 

JR.ESOLUTIO. 

Si  quantitates  irrationales  fuerint 
communicantes  ,  ideoque  reduc^ac 
(§.61)  fuerint  commenfurabiles  ( §. 
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6i);quantitates  rationales  extra  vin-  radicale  cum  fuo  exponente.  Quod- 

culum  adduntur  &  a  fe  invicemfub-  fi  radicales  quantitates  fuennt  diver- 

trahuntur,  ibique  fumma,  hic  dif-  fae  denominationis ;  ante  omnia  redu. 
ferentia  denuo  pnefigitur  figno  radi- 
cali.  Reliqua  omnia  funt  ut  in  ad- 
ditione  &  fubtractione  rationalium. 


Ita  reperietur  V8  +  Vi8  =  i  Vi  +  J  V"i 
($.  <Si  )  =5  V*=  V)0(^.6s),  &  VM  +  V«i 
=  Vj.*  +  Vj-*7  =  xVj  +  3  vS  =  5V3 
=  Vj7J- 

Simiiiter  V> 8  -  V*  =  3  V»  -  *  V*  =  V*  , 

&  3v-J7,  -  v-ai  =  iv-j  -  3V3  =*V3 

Contra  V7&  Vj  cum  fint  incommcnfurabi- 
lcs  ( y.  61  )i  lumim  cri:  V7  -f-  Vj  (  $.  17  )  , 
&  dittcrentU  V7  —  V5  ( $•  30). 

H:nc  &  intelltguntur  eiempla  iu  compo/itis 
tum  la  addttionc 

4V3-5V1  +  7V7  +  8  V5 
Vj+9  V»+  3  V7  — 4  V> 


Sumuu  5  V3  +  4  V*-r-io  Vl  +  4  Vj 
hgc  cit,  V3.15+ V?.ioo+ Vi.16 
lcu  V75  +  V31  +  V7»+  V8a 
tum  in  tubtradionc 

5Vi  —  7  V3  +8  V10 
3V1+5  V3  —  y  Vio 


Diderentia  1V1-1»  Vj  +  17  V««> 
hoc  cft,  Vi.  4—  V3-M4+  V10.1S9 
fcu  V»    —  V431  +  V1890 

Demonstrati  o . 
Omnia  manifella  iunt  cx  demon- 
ilrationc  probl.  i  &  z  (S.27-30)* 

P  K  O  B  L  E  M  A     I  5- 

68.  Quantttates  irrationales  per  ir- 
rationales  multiplicare  ac  dividere . 

Resolutio. 

Multiplicentur  aut  dividantur  quan- 
titates  iub  figno  radkali;  ibi  facto, 
hic  quoto  pracfigatur  figaum  idem 

Itl  Mouveaux  Elenuos  d*  Alfebt*  lib.  t.  probL  4. 
*         P.  7'  *  f««M. 


cantur  ad  eandcm  ($-59 )• 

E.  gr.  in  mukiplicatione  V}- V5  =  Vi 5» & 
Vii.V3  =  V36  =  6.    Item  in  compolitis 


V3  +  V* 
V3  -  Vi 


_  y-6  —  1 
3  +  V6 


V*  +  V3 

V  1  +  V  3 

+  V6  +  j 
1+  Y6 


3-1=1 


*V°  +  i 


7V3  -  sVi 
5  V*  +  3  V6 


+  mVS-mVi 
35V14—  1-0 


35  V14  +11  V18—  ij  V11—  100 
h.  c.  7«V6  +  63  Vi  -  3»V3  —  »0° 

V8  +  V*+  V3* 

VS+  V»+  V31 


+  '6+  «  +  31 

+  4+  1  +  » 
8-j--,  +  16 


8  +  ^  +  54  +  16  +  31  =  98 

Similitcr  in  divifionc  V8:  V*  =  V4=*  » 
&  V»liV6=  Vl  l«ni  in  compoiitis 

V3  )  VU-V6+ Vi*  (VJ-V»+* 
Vif 


—  V 

—  V 


Vn 


V  1-  — 1  V3 
1  Vj 


SCHOLION  X. 


69.  Jmrrdm»  r«Mw  diwi/7»  taifr,  ^  diuifir 
ttmpefitHi  tft .  Std  ntw  r.'.ijftm*i  ft  tjut  nfut  e>» 
M  tti^ijianc  igntratjt  maximt  prscltm  in  Anaiyjt- 
prtgrtjiMt  ftttrt  dttur  ,  ntc  dijjicuit4tt  rtt  carcu  i 
t*m  iiic  txponi  fttptrfiuttm  jndksmni  •  D«"  'tf*m. 
Ounamus  »'»  Hyvit  Eltmtnth  At«t\>r*  (a). 

,J  I     r    •  •    .     '  • .      .  ■ 

Scholion  a. 

70.  Ctttmm  tx  trudito  hailtnut  caUul»  lijett ,  fi 
t-HAntitAtem  Jupliii  f$n«  radieali  ajjki  tmtittg'* ,  »• 
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fi  futrlt  (j+r»)rr*,l  oftr*ut*"  tmntt 
lodtm  m*4»  ftragi,dumm*do  notttnr,  ^manlitattm  fub 
primo  vinculo  codtm  m>4»  traSari  dttxrt ,  amo  ratio- 
tuitm  i»  anttttdtntibut  traelavimmt .  £.  gr. 

Y(*ri)=*Y(  *rj)(J.«i) 

rt  9  r» ») =  \r(  ».9  r> ) = 3  r(»  v?) 
= rf 7joo. 


Similiter  in  multiplicatione 


;  +  r 
VT 


Y* 

'l 


jrr»  +  r(»r») 
h.e.yi(9  r*)+r(»r») 

reu  rr6»+rr« 

r(3  +  ro 
r(f-r}) 


YYi+YY* 

r(»r>)_ 

feu  j+rr»5o 

r(j+r») 
r<  j-r») 

—3  r*— » 
9+jr» 


r  J.  X4<  Arith.  &  «.  J7  Ana!.  )'.  *«eWr 
/«rr  attditiontm  <^>  fubtraHiitttm  raditmm  ima&int- 
rUrum  todtm  modo  fitri  dtbtrt  ac  rtatium  .  lta, 

r-is  +  r— 8  =  jr— *  +  »r—  »= 
j  r— 1=  r— jo ,  &  r— i«— r— s=r— ». 

^Mcni^w  omamtitai  -  privativa  fttb  fign»  raditam 
li  tonfidtratur  infittr  f»fitiva> }  iu  mmltiflicatitnt  fi- 
gnmm  non  rtutatur  ,  ftd  faffo  ftrindt  ac  fafforibui 
frafigitur  fignum  — ,  atiai  tnim  fafforti  imagina- 
rii  tjfictrtnt  faffum  rtalt,  quod  mtifme  abfurdum  . 
^mamobrtm  rttuia  dt  fignit  tantummodo  ebftrvatmr 
rifftElm  radicnm  ,  ninimt  vtr»  rtfftffm 
fnb  fign»  raiitali  fofitarmm. 


Y7 


-jv-j-ro 
M+sr»  

rtij+jr»— jrj-r») 

Vicmntur  ifimfmtdi  Radices,  ^nalii  tfi  Vfj  +  r*)» 

univcrfalct . 

SCHOLION  J. 
71.  Radicet  vtro  imaginarix  dUuntur  rfi  qmon. 

titai  fub  fign»  radicali  fnerit  ntgativ*  ,  vttuti 
V—  »  ,  tum  auadratum  —xfit  auantitai  impoffi- 
biih  ,  prtfttna  quod  emjtt  amadratnm  fit  fofitivmm 


e.  gr.  r— 5—  r— ? 
 r-j 

r-ij-r-»t 


r-j+r-* 

Y—i 


-j  +  r-6 


r—  s+r—  * 
v—  8— r— » 

+  4  +» 

—  8—4  

—  6 

liimtrmm  Y—  *-Y—  »  =T—  »,*  +  I.— I  = 
—  I.     £rg»— I.— »  =  + *  • 

3r-j+*r-  j 
$r-j  — *r— * 


—  6  v—  to—  ^r— 6 
-4j+«r-u 


— 4i  —  6  r—  to+«r—  »j—  4T- «. 


C  A  P  U  T  111. 

Dc  Up*  Calculi  Lttcrdis  in  Invcntcndis 
Tbcorcmatis . 


Problema  14. 

7Z.  Jnvenlre  .qualh  numtrus  prod. 
eat  cx  parium  addittone  ,  fubtra- 
tlione  ,  <w  multiplicatione . 

Quoniam  numerus  par  pcr  z  di- 
yidi  poteft  ($.  7*  Aritb.)  ,  dicatur 
xa  .  Similiter  alius  numerus  par  Ct 
=  ir.  Eric 


14 


14 

2f 


14 

2f 


Sum.  za+ic  Diff.i4— ic  Fz6i.^c 

Thtortma  :  Sutnma  ,  item  diSerentta  atqoe 
fadum  duomm  numerorum  parium  eft  numc- 
rurpar. 

Problbma  iS- 

-il.lnvcnirc .  qualis  numcrus  prod 

eaty 
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tat  ,  fi  parem  impari  addas ,  vel  pa- 
rtm  ab  impari  fubtrabas  ,  vel  deni- 
que  parem  per  imparem  multiplices . 

Nuracrus  par  fit  2*  ($.71  Aritb.\ 
impar  ic  +  1  (  JT.  73  -^M-  E«t 

24 


24 


Sum.  za+zc+i      Diffcr.  zc+i—ia 

ZC+I 
24 


Factum  4^4-1* 

7<mimi:  Si  parem  impari  tddas,  aut  unum 
ex  altero  fubtraha»  j  ibi  aggrcgaium,  hic  dif- 
ferentia  eft  numerui  impar.  Si  vcro  numerus 
par  Sc  impar  fe  mntuo  multiplicent  i  faflum 
cft  numeru»  par. 

Problema  16. 

74.  Jnvtnire ,  qualis  prodeat  nume- 
tus ,  f>  impar  impari  addatury  aut 
unus  ex  altero  jubtrabatur ,  aut  fi  im- 
par  imparem  multtplket . 

Sint  numeri  impares  24+1  &  2*4-1 
($,73  Aritb.):  erit 

244-1  za+\ 
zb+i  zb+i 

Sum.   za+zb+z       Differ.  24 — zb 
za+i 
zb+i 

~24+I 
44*+l*  

Factum  +ab+za+zb+i 

Theortmjt  t  St  numeru$  impar  impari  additur  , 
tut  ab  eo  fnbtrahitur  ;  ibi  fumma ,  bic  diff«- 
rentia  eft  numerui  par.  Si  vero  impar  imparem 
maltipliceti  failum  eft  numerus  impar. 

PrOBLEMA  17- 

j$.Jnvtnirt,  qualis  numerus  prod- 
tat  .  fi  meros  numeros  pares ,  aut 


denique  numeros  impares  multitudint 
impari  addas . 

Sint  numcri  pares  24  ,  zb,  xc tid 
&c.  erit  fumma  24+  zb  +  zc+xd 
&c.  numerus  par  (§.  72  Aritb.). 

Thtonmi:  Summa  numerorom  parium  quot- 
curque  eft  numcrm  par. 

Sint  numeri  impares  244-1,  zb 
+  x,  zc+i ,  zd+i  &c.  (  §.  71  A- 
ritb.  ),numcrus  eorundem  2»»  (  §. 
72  Arttb.).  Erit  fumma  24  +  xb 
+  zc+zd  &C.+  zm  ,  numcrus  par 
(  §.  72  Aritb. ) .  Tot  fcilicet  funt  u- 
nitates,  quot  termini. 

ThnrtmA :  Summa  numerorum  imptrium  quot- 
cunqne  multitudine  pari  eft  numerui  par. 

Sint  numeri  lmpares  ut  ante  24 
4- 1 ,  zb+  1 ,  zc  +  iy  zd+  1  &c.  nu- 
mcrus  corundem  zm+i.  Erit  fum- 
ma  za  +  zb+zc+zd  tkc.  +  zm+it 
numerus  impar(£.  73  Aritb.). 

Thtvrtm* :  Summa  numercr um  imptrium  qUCt - 
cunque ,  fi  oumero  imparet  foerint ,  eft  nume- 
ru»  impar. 

ScHOLlON. 

<l€.  HttttHt  h  hU  fnUmmOmi  dtnnmlnadi  tr. 
tificimm,  *u*d  c**fifiit  i»  ttntlytk*  txfrtjficn*  nm- 
mtri  fxrit  &  imf*rit  ,  fm*  tormm  dtfinititntt  rr- 
frjcftntM. 

Problema  18. 

77.  Jnvtnirt  qualis  fit  numerus  9 
per  quem  impar  parem  mttitur. 

Qiiodfi  numerus  impar  parem 
metitur  ;  erit  par  factum  ex  impa- 
ri  per  parem  (5-74  Aritb-  &  $•  75 
Anal.  )  ,  ideoque  (  za  +  1 )  zb  = 
^ab  +  zb.Ed  igitur  (  +  ab  +  *b)i(za 
4-i  )  =  zb  (§.  210  Aritb.). 

Thttrtmt :  Impar  nsetien»  ptrem  eutn  meti- 
tur  per  parem . 

Corollarium  I. 


numeros  impares  multitudine  pari}aut  rem  per  imparem, 


78.  Patet  fimul  ,  numernm,  qui  mctitor  pa- 


ctic  parem 


Co- 
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CoROLLARlUM  2. 

70.  Et  quoniam  (  %*l-\-l> ):  (  »«4*  O  — 
quet  porro  ,  fi  iinpar  metiatur  parem  ,  illunt 
quoque  hujus  dimidium  metiri . 

Problema  19» 

80.  lnxenire  qualis  fit  numerus  , 
fer  qtiem  imfar  imparem  metitur. 

Quodfi  impar  imparem  metitur; 
crit  hic  factum  ex  impari  in  impa- 
rem  (§.  74  Aritb.  &  §.  74  Anal.  ) , 
idecque  (  w  +  feu  \*h 

4-  2*  4-  2^  4- 1 .  Eft  igttur  ( 4  4- 
4-  2*4- 1  ):(  2rf4-i  )=  ib-\-i  numc- 
rus  impar  (%.  zioAritb.). 

Tbt»rt>r~x  :  Impar  metiens  imparem  eum  me- 
titur  per  imparcm  . 

Problema  20. 

81.  Determinare  differentiam  qtta- 
dratorum  ,  quorum  radicet  unitate 
differunt. 

Sit  radix  una  —n  ;  erit  altera  »4- 1 , 
quadratum  majoris/;2  4-  2»  4- 1(§.  246 
minoris  »2  Aritb.) 

Diflerentia        2«  4-1 

Thtorma:  DifTerentia  duorum  quadratorum, 
quorum  radiccs  unitate  differunt  ,  eft  numerui 
jmpar  duplo  radicis  minons  unitate  zaClo  z- 
qualit  ,  feu  fumma  radicum. 

COROLLARIUM  I. 

8i.  Facillime  c.-go  conftnittntur  Tabula  nume- 
rorum  qtiadrarorum  pro  raotcibus  fn  ferie  na- 
turali  rrogredientthus.  Somma  nempe  radicis 
antcccdencis  &  confcqucntis  continuo  additur 
quadrato  antccedenti,  ut  prodeat  confequens  . 

Corollarium  2. 

8j.  St  n  =  1 ,  erit  *»  4-i  =  J  :  fi  »  :=  i 


erft  xn  -f-  I  =:  5  ;  ft 


erit  i»4*  1      7 '•  fi 


»»  —  4  ,  cr  t  1»  4- 1  =9  p'!TcrentisE  iraqttc 
liumemrtim  quidrarorum  funt  numert  impures 
i'i  cootinua  Jcric  progredientcs:  unde  ex  conti- 
nua  numcrorum  imparium  additiorjc  nafcuntur 
numeri  quadrati. 


Radic. 

Num.  irm  ,ir.  Num.  Quadr. 

I 

I  I 

2 

3  4 

3 

5 

Q 

y 

4 

7 

16 

5 

9 

6 

11 

36 

7 

n 

49 

8 

*s 

64 

9 

17 

81 

10 

19 

100 

Problema  21. 

84.  Determinare  differentiam  duo. 
rum  cuhorum^  quorum  radices  unita- 
te  differunt  ,  &  cuhorum  trium  in 
frrie  naturali  differentias  fecundas . 

Sint  radices»&»4-i  •*  erit  (§.  248 
Aritb. ) 

Cubus  major»?4-3«24-3»4-i 
minor  »3 


DifTercntia         3«2  4-  3«  4- 1 
hoc  eft,  «24-2»4- 1  4-2»1  4-  n.  Sed 
»2  4-  2»  4- 1  ~  ( n  4- 1  )2 .    Ergo  dif- 
ferentia  inventa  (»4.1)*  4- 2»*  4-». 

Thwtma  1 :  Differcntia  duorum  numerorum 
cubitoium,  quorum  radices  unitate  differunt  , 
cft  aggregatum  ex  quadrato  radicis  majoris,  du- 
plo  quadnco  minoris  Si  radicc  minore . 

Sit  jam  radix  tertia  »4-2  :  erit  (§xit.) 
Cnbus  »J4-6»24-i*»4-8 
prarcedens  major  »J4-*»24-3»  4-1 


Diilcrentia 


3«  4-9«  4-7 


Diflerentiapraccedens   3»24-3»  4- 1 


Difiercntia  fecunda  6»  4-6 

Tbtortru  i :  Differentia  fecunda  trium  cuborum 
in  fericr  turalicft  afgregatumex  feituplo  radt- 
-  prim  Sc  fcnario ,  leu  produdum  cx  radicc  fc- 
da  io  fcnarium. 

Quodfi 


CIS 

cun 
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Quodfi  jam  n—i;  erit  6*+6=6 

+6=12  :  fi  »—2;  6«4-6r=iz+6=i8: 

fi  n— 3  ;  6*4-6  _==  18 +6  ==24:11  «=4; 

6»+6rrZ4+6=30&C. 

Thetrtm*  j:  Differeotiz  fecundac  coboram  ia  fe- 
rie  natarali  progredieatiom  eit  progreflio  arith- 
roetica,  cujos  terminus  primus  i*  ,  differeotia 
tcrminorum  6 . 

COROLLARIUM. 

85.  Conftro&o  itaqoenumerornm  qnadratorum 
canone  ({f.8»  )>  per  folam  adJitiooem  inde  porro 
conftrnitur  canon  numerorum  cobicorum  per 
theorema  primum  ,  nondum  conftruclo  per  ter- 
tium ,  qaeuiadmodum  ex  fcquente  Tabula  liquet. 


Rad. 

Cubi 

Diff.  I.jDiff.II. 

I 

1 

I 

2 

8 

7 

6 

3 

»7 

19 

12 

4 

64 

37 

18 

5 

125 

6r 

14 

6 

216 

9i 

30 

7 

343 

127 

36 

8 

S12 

169 

42 

9 

729 

*'7 

48 

10 

1000 

271 

54 

PrOBLBMA  22. 

86.  Determinare  quantitatem  re- 
Ranguli  ex  fumma  duarum  quantita- 
tum  m  majorem  vel  in  minorem ,  item- 
que  in  differentiam  earundem. 

Sit  quantitas  major  minor  q  ; 
erit  fumma  ,  differentia  ^—y. 

Hinc  (§.nsGeom.) 

X>  +  9  £_+*   *       £  +  ? 


ITo^;  0/*r.  Matb.Tom.1. 


Thnrtnu:  Rc-tangulom  ex  fumma  duarom 
qoantttatum  (e.  gr.  ltaearom  )  ia  alterutram  , 
srquatur  reclanguto  partis  unius  in  alteram  , 
atque  qoadrato  partis  alterotriat.  Reclangulom 
vero  ex  1'umma  in  differcnttam  aequalc  eft  dif- 
fctentiac  quadratorum  partium . 

COROLLARIUM. 

87.  Quodfi  rcclangula  0*-f-  °i«^f4'  7* 
addantur  »  prod*t  <>*4-  x^j>  +P  qoadracoin 
ipfius  •^+7  (§•  -61  Arith.) .  Q_iare  rectaogola 
cx  toto  in  partera  alterutram  iimal  zquantuc 
qoadrato  totius  . 

PrOBLEMA  2J. 

88.  Si  totum  fit  divifum  iit  duas 
partes  aquales  &  in  duas  inaquales  ; 
determinare  reRangulum  partium  in- 
aqualium  . 

Sint  partes  aequales  a  Sc  a,  diffe- 
rentia  inter  partcm  aequalem  &  in- 
aequalcm  b  ;  erit  inaequalium  major 
a 4- by  minor  a  —  b Trigon.)t  con- 
fequentcr  (a+b)(a  —  b)  —  a* — b%. 
Ergo  fi  addatur  bx ,  habebitur  al . 

Thtortnu:  Si  totum  fit  divifum  in  doaspar- 
tet  acqoales  &  inzqoales.erit  rcttaagolom  par. 
tiom  inzqaalium  una  com  quadrato  differen- 
tiat  partLi  «rqualis  ab  inatqoah,  acquale  quadrt- 
to  partis  xqaalit  • 

COROLLARIUM. 

89.  Quoniam  ( «4.  t  )*  —  **  4-  i-£  4-  b*  Sc 
(_— /,)*_=-»  —  i__  4-.*  ($.*-t  Arith.  )i  erit 
fumma  ..t1^---*,  hoceft  ,fomma quadratorum 
partium  mxquatiom  acqualis  eft  doplo  quadrato 
partis  dimidiie  !c  duplo  quadrato  diffcrentise 
partis  xquflis  ab     zqoali . 

Problema 

90.  Determinare  alia  reElangula 
ex  partibus  duabus  ,  ia  quas  totum 
aliquod  divifum  . 

Sint  partes  8c  q  ;  erit  totum 
jT^-ff,  hujus  quadratum  jC^  +  2jL^ 
+  9*  •  Quodfi        addas  ;  prodibit 

i Sg  +*    ;.+ f£  *  GSSUf  *  «*■ 

K  k  Thto- 


I 
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Ihccr-m.i:  CVndntum  totiis<;  una  cum  qun- 
dr.To  partk  mvui  jcquux  dt  retb.npulo  cx 
duplo  e  uvlcm  pariis  in  roturn  atquc  quadrato 
parris  altertu*  . 

Quodfi  iQ^+q  in  feipfum  ducas; 
prodibit  4^-^-4^-1-^. 

TUtrrtm*;  Qindratum  ex  toto  5;  parte  una 
x<jtiatur  quadrato  partis  altcriiis  vina  cum  qua- 
drup!o  quadrato  partis  illius  &  quadruplo  ic 
clanguto  pjrtium  in  fe  inviccin. 

P  R  O  B  L  F.  M  A  1$. 

91.  Determinare  quantitatem  re- 
flangtili  ex  toto  in  partcs  trcs  in<e. 
qualcs  divifo  atque  parte  una. 

Sit  rotum  a  +  b+c;  erit  (a  +  b+c)c 
=  ac+bc  +  cl. 

Tt)t,Ttmj  :  Rettanpulum  ex  trto  in  rres  par. 
te$  mxqtjales  divtib  in  parrun  unam  a>quatur 
qua-.Fratu  e  ufdem  partts  atqiic?  reclangulo  ex 
cadcm  tn  iummam  duarum  rcliquarutn. 

P  R  O  B  L  E  M  A  26. 

92.  Determinare  quanthatem  re- 
Sianguli  ex  linea  in  partes  qmtcun- 
que  divija  &  infctla  altera. 

Sinr.  parres  linca:  fectx  ay  b,  c 
&c.  erit  linea  fecla  —  a  +  b  +  c  &c. 
Sit  porro  linea  infcCla  =  d :  eric 
(a  +  b+c  &c.)d  —  ad+bd  +  cdScc. 

Tkf,rtm*  •  Si  linca  recTta  urerir  in  parte< 
q<iotcunque  divjfa  &  prauerci  al:',«  inktfa  i  crit 
rcCtanculum  fub  its  comprehcnfum  ttquale  re- 
claneulis  fub  in;e#a  &  fingulis  fecl*  partibus 
contentis. 

Problema  27. 

93.  Determinare  quantitatem  re- 


flanguhtum  ex  tcto  in  duas  partcs 
divifo  in  partes  ftngulas . 

Sit  totum  —  a  +  b\  erit(w  +  b)a 
—  a^+ab,  &  (a+b)b  —  ab  +  6*  . 
Er»o  fumma  —  a1  +  zab  +  b*  ~  (  a 
+  bf(§.z6x  Aritb). 

'/<>.-:■  r»u:  s,  nrcta  fccla  fit  utcunque,-  erunt 
:cd.y»^ula  fuh  tota  cV  partibus  comprchcnia 
c-uadrato  tot-us  aqualia  . 

P  R  O  B  L  E  M  A  28. 

94.  Determinare  quantitatem  re- 
ilanguli  ex  toto  in  duas  fartes  *qua. 
ks  divifo  &  adjetlo  in  adjetlum . 

Sit  totum  in  du.is  partes  a*quales 
divifum  =  2  a  &  adjcc-lum  c ;  c- 
rit  compofitum  =  2  a  +  c ,  confequen- 
ter  ( i  *t  -|-  r )  r  —  2  a  c  +  .  Sed  (^+r)1 
rr/»1+z/rr^1' .  ErgodifTerenria=rf* . 

Thtorrmu:    Ueclanculum  fuh  roto  &  adjeilo 
n  adjcclutn  una  cum  quadrato  partis  dim-dtx 
—aale  quadrato  compoliii  cx  dimidio&  ad- 


ft  i, 

jcito  . 


P  R  O  B  I.  E  M  A 


»9- 


9  5.  Invenhe  tbecrema  generale  pro 
binomio  ad  dignitatem  quamcunquc 
evcbendo . 

Sit  a-\- b  radix  hinomia  .  Dttcatur 
ca  in  fe  ipfam,  erit  (  a  +  bf  ~„* 
+  iab  +  b*  :  (a  +  b)}—  J  +  laxb 
+  l*b'  +P  &c.  (  J5.  250  ^r/^.  )  ; 
ccu  viderc  eft  ex  Tabula,  < 
cxhibemus. 


l.( 

i 

:  • 

ZJ~ 

i     *"  £> 

- 

1 

^  r ..  ■ 

1..* 

i,.5 

,.Sb 

1  O.t  *H  ' 

...6 

6,Ji< 

1,7 

y,H 

it«2^ 

7.ti6 

>i7 

5  6.rs  4  ^ 

8.,i7 

it° 

tz6^i* 

1  »6.s4t-5 

564H7 

ii»  1 

1Sl,5i.5 

1.u.,n6 

io.,i»      it10  } 

Ei 
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Hincf  =  6  uncia  rermtni  fecundi  po- 
itise  fextac  ;      —         15  uncia 


J  S  J 
a  >  a  >  *,> 

b  ,  b\  b\ 


Ex  tabulac  hujus  confideratione 
manifeftum  eft,  terminos  potcutiarum 
componi  ex  quibufdam  fac"lis  litera- 
libus  &  numeris  pracfixis ,  quos  Un- 
cias  cum  Ougbtredo  ( a  )  vocant .  Pa- 
tet  autem  ulterius,  fa&a  reperiri  ,  fi 
fiant  duae  progrelfiones  Geometricx , 
quarum  prima  a  potentia  defiderata 
partis  primac  radicis  incipiat  &  in 
unitate  dcfinat,  altcra  vero  ab  uni- 
tate  incipiat  &  in  defiderata  po- 
tentia  partis  fecundac  radicis  definat, 
atque  tcrmini  ejufdem  ordinis  in  u- 
traque  ferie  in  fe  invicem  ducan- 
tur.  E.  gr.  quaerenda  potentia  fcxta: 
fcribe 

,  a ,  1,  feries  I. 
,  b\  fericsll. 

crunt  a6  +  a>b  +  a->b*  +  *V  +  a*b* 
-\-abs  +b6  fac"la  ,  cx  quibus  compo- 
nitur  potentia  fcxta  ipfius  a+b. 

Apparct  denique ,  uncias  reperiri, 
li  exponentes  rxxentiarum  fccundae 
ieriei  feu  ipfius  b  fub  exponentibus 
potcftatum  primx  feriei  feu  ipfius  a 
icribantur  &  nota  prima  ex  ferie  fu- 
periore  fumatur  pro  numeraf ore ,  pri- 
ma  ex  inferiorc  pro  denominatore 
fra&ionis,  qua:  vicem  fubit  unciac 
termini  fecundi  poteitatis ;  fimilvter 
factum  ex  nota  prima  in  fecundam 
ex  fcrie  fuperiore  fumatur  pro  nu- 
mcratore,  fa&um  ex  prima  in  fecun- 
dam  cx  feric  inferiori  pro  denomina- 
tore  fra&ionis,  quae  unicac  termioi 
tcnii  potentiae  acqualis  &c.  E.  gr. 
pro  potentia  fexta  erit 

6. 5.4.3.1.1. 
1.1.3.4.  5.6. 

(4  )  CUvls  MMbemnk»  c»p. »».  f.  ».  ?.  m.  i«. 


<sv£i  —  I2Q  __  lo  un. 


ten 

tcrmini  tertu 

cia  termini  quart.  ■  =7 
=  1 5  uncia  termini  quinti ;  FFpTT 
=  f  =  6  uncia  termini  fcxti;^—)^ 
=  1  nncia  termini  ultimi . 

Habemus  igitur  methodum  da- 
tam  radicem  binomiam  ad  quam- 
cunque  potentiam  determinatam  e- 
vehcodi  .  Quodfi  vero  reaulam  pro 
potcntia  indcterminata  defidercs  , 
non  alia  re  opus  eft  ,  quam  ut 
exponens  dicatur  m:  ita  habebimus 
jm  ^m-j    0°*'*    am~*    a*1*"*  ^^m~, 


b'&c. 


idcoque 
am~*V  +  a 


*  ,  *>  h\ 

f  am~lb  +  + 
P  +  4/*'?  &c. 

quae  funt  facTta  pro  terminis  potentiae 
indeterminatae  in  infinitum  conti* 
niundae.  Similiter  inveniuntur  un- 
cia?  ut  ante.  Cum  enim  exponentes 
fint 


1.1.    3.  4. 


—  uncia  termini  fccundi  potentiz  , 
uncia  tertii, 


m.m — t 


1.1 

M.M 


 uncia  quarti, 

i.m — I.»» — '1.1»— J  .  .  . 

  uncia  quinti , 


i.i.  i 

m.m—t 


1.1.  ?•  4-  5 
m.m — I.w» — ».»•—*$."»- 


uncia  fexti, 


1.» 


 uncia  fcptimi 

I-    4.     J-    «  (&c. 

Quare  fi  has  uncias  in  fa&a  ipfis  re- 
fpondentia  &  paulo  antc  repcrta  du- 
cas  ;  prodibit  formula  binomii  ad 
pocentiam  indcterminatam  cievati : 

Kk  i  am 
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am 


+  -am-lb 
i 


a^b1 


1. 1 

m 


j.  i.  3 
>«.  «. — i  .m — i.w— j 

l.l.         3<  4 

jn.m — l.iw — i.w — 3"> — ♦>.m-JiJ 


+ 
+ 

l.J.      3-      4-  3 
_j_  hi.  m — :.»» — • 3.»" — 4-*>    S  am-f^6 

1.1.     3.      4-      5«  6 

&c.  ininfinitum. 

Quoniam  vcro  *m_I  _  *m :  4,  , 
^m-a  _  „m.^  ,m-J  -  am:a%  , 
^m-4   _  ^   „m-5  _  ^m.^J 

&c.  in  infinit.  ($.54);  his  valoribus 
fubftitutis  (§.  15  Aritb.),  formula 
in  tequentem  degenerat: 


.m 


+ 


i..t 


-t.emb* 


1. 1 


*•*•  m  , 

m.  «1 — I  .m — !•'» — 3.*"£ 


1.  X. 


+ 


3.    4.  «" 

l.n» — ».» — 3.H» — 4.«n)^' 


1.  1. 
m.  m- 


3.      4.       5»  <*' 
l.m — l.m — 3 .m — 4.JH — .$,«m£t* 

T  16 


I.  1.      J.       4.  < 

&c.  in  infinitum. 


Quodfi  jam  porro  cum  viro  fum- 
mo,  JJaaco  Nevvtono  (a)  ponamus 
a  =  ?}&cb:a=Oj  erit*1*1— Pm 
P:a*  =  ,  ^=Ql,  b*:a* 
=  (£,  bs  :as  =  Q^  &c.  confequen- 
ter  his  valoribus  lubftitutis  formu- 
la 


(  a  ;  In  cpltlola  A.  i  .  ad  Ltih.tmm  <fat»  apuJ  Vv*t.- 
//>«iOpyum  Vol.  III.  f.  tn. 


P*rs  L  Sctf.  L  Cap.  IIL 

pm 

+  fPmQ, 

.  _r_pmoa 

"*"  1.1.  j 

+  W,M"''W"1'M"1  pmQ4  &c. 
1.».     j.  4 

Ponatur  porro  Pm_  A  i  erit 
fP-Q^fAQ, 
Sit  -Pm  Q  =  B ;  erit  — -  PmQ* 

-^BQ; 

Sit  ^BQ=C;erit-^^  PmQ^ 


=^CQ, 


Sit  —  CQ  =  D;  erit  — 
pmQ4___DQ^ 

_.    w — 3  —        .   m.m — 1  .pt — i.m — 3. 

Sit  — -  DQ= :  E ;  ent  

— ^PmQ[_  — EQ^ 
Sit  _-EQ  =  F ;  erit  ^ 

<  i.x.      3.  4. 

__^Z!  PmQ^  —  FQ_ 

&c.  in  infinitum 

Habetur  ergo  tandem 

(a+b  )m  —  (P+PQ)m-  Pm+  ^  AQ_ 

+^bq+^cq+^d4i:::v 

EQ+^FQj&c.in  infinit. 

Sci/oLION  I. 

96.  Eqnidtm  bet  thtennu  nennifi  ftr  iW«tf<*- 
n<«  truimut  ,qu*  inttr  dtm*nfir*na\i  mtthodat  locum 
ninim  lubtt  :  ftd  <um  h*(  indnah  fnndttnr  i» 

elftf 


-l.m — 3 
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obftrvatimt  Itgi*  conjUntit  *ta*4  ntttfi.iri*>  ,  in  invt- 
nitndt  t»to  *dhibtt»r ,  ttfi  to»f»lt»m  fit  ,  rtptrtA  *lio 
foftt*  mododemonftrtri. 

SCHOIION  1. 
97.  t/r  tm  thtortm*  fatUittt  i»ttl(igat»r ,  txtm- 
fto  nnmerkoid  iUnftrart  lubtt .  Pon>mut  trgo  inve- 
niii  titbtrt  dnnil*ttmtj»*rt*m  radicit  llfe»  IO-f-8» 
trit  m=4  ,  P=»0  >  Q=8lO=-f  i  €t»fa»tn$tr 
yai—iQ*—lococc=.A 

AQ=4. 1  oo^——, — =3  »ooo=B 

**    1  BQ=f  •  3»ooo .  7-  —~ .  31000=6.6400= 
384Co=C 

=10480=:  D 
— LDQ=i- .  104S0 -t— 7-  *o48o  __4*a 


COROLLARIUM  X. 
98.  Siwexplicetur  per  numcrum  firaaum,  fe- 
rie*  Pm~r*  ~AQjf-        BQj&c.  exprimct  radi- 

cem  indeterminatam  ipfius  P-f-PQX  J-  37 )  >  Me©- 
que  idem  theorema  cxtradtioni  radiciv  infervu  . 
E.  gr.  Sit  ex  ** — **  cxtrahenda  radix  quadrata  > 
erit  *_T  ( J.  «i. ) ,  P=«*  &  Q= 
Unde 

pu  _«i:l=*_A 


-EQ==o.40?6. 


1  oooo^A 
3100  o  =— .  B 
3  8  4  o  o  — —  C. 
»0480=-» 
4  0  9  6  ~  E 


l 


104976  Dignitasquartaipfiuti8. 

Eadtm  dignitcu  invtnimr ,  J4*  18  i»  d»*t  ^u.ifi»»- 
<kt  fartet  *iiat ,  f .  £f. 

f*  tri*  P=6  &  Q=X»  .  6=»  ,  confautnttr 
Pm=64=r;u95=A 
-y-  AQ=4 .  1x96.1=8 .  ix96=ioj6S=B 

-ZlBQ=f  •  »0368 .  »=J .  |0}68=J U04=C 

=t.  Jtt04.X=^.Jl|04=- 

=4i471=D 
___DQ— T.  4147*  •  »=  *  •  4U7*=*H** 
4  =xo736=E 

— -  EQ=o .  »07  3  6 .  »=0 . 

1 196  =  A 
I  o  36  8  =  B 
j  1 1  o  4=C 
4  l  4  7  1  ;=  D 
»07  j6  =  E 


^-AQ=H— 1 


1 — 1 


•*  a*  B 

*  **       I— 1  .  v4 

1= 


 4 

m— X  ,         .        —  *  •  •*-.**        J— 4.*° 

"7  CQ=(i-i):J.-54T  Ix=-T87? 

_—  3  *6  __d_n 

—   6.  8.t5 —  i64*_U 

—x6  .— x%  _  1—6.** 


_-tEQ=(}_4):j._x^____ 

■  «    .,10   ..10 


1 — 8.  ~x 


10".'  Vxa^-Ti^  &c- in  inScitam ' 

Eft  ,giturv(<*-^-*-^-  ^-'r— - 

'  TZiTJ  —  &c«  «>  in-ottum  . 

,   r 

SCHOLION  J. 

99.  Si  t»i  nwltflut  tvadit  fr*cIion»m  t*U»l»t  \  it 
cum  Ncvvtoao  1»  ftrmaU  gentr*ii  fnbfiit»*t  fro  m 
exfontnitm  fr*B»m  m.n  formnUm  fnjntnttm  obtentu- 

r»>  ,  ( P-f-PQJ  m:n=Pm : n+VAQ^"  ^n'  BCZ- 


104976  Dignitasquarta  ipfins  t8. 

■7><iff  i.itnrftrirm  ttrminxri  ,  fi  mtxflhttnr  ftr 
numtrnm  dttermin*t»tn . 


3" 

H*txtn  formuU  ubi  »ttt»r  fu*ntit*$tt  *d  fo$tnlt*m 
tvtH»rnt ,  fro  n  *fi»mtt  1  . 

SCHOLION  4. 

100.  E*  mi«icT»ri»w  <fft»rnuii4r»r«m  fottntih  rt- 

<<i'cf»»  txtr*n»r»t  *dhiht*$  formnt*m  lm-\-  ~  a  b 

&c.  S»-"»» '»  J""1  "/"•»  i'«"r>»intt  »»•**"  f"*  m  f*b~ 
fiitnto.  E.gr.  Sittx  104976  txtrahtnd*  r*dix  7»^- 

rm m=4 : «•»■<*'  a4-f-4iJb-{-6 a*b* 

4-  4ab3+b4,<^>*H  h<x  thttrtm*  txirrfio  r*. 
1  diiit 
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dhil  qtuuttn*  rtdrm  m:dc  feragitur  ,  r»  quad  i  .r  r  tm 
6"  f«<-»V«m(J.i69.i8i  Arith.)/«««//r-i'/mi«*.  Hjmirum 
tum  fra-ter  a4  /i»  quadratequadratum  fartit  frima- 
radhii  quatuor  auftrri  dtieant  fatia  ,  refecentur  ver- 
fui  dexteram  ntif  quatutr  &  foteutia  tjuxrta  frtxime 
anedeni  ad  10  ntmft  i  ,  trit  a4  .       taUuli  tyfum  ! 


10 

I 


4a3b  — j 


4  9  7  o  (18 


4*J  = 
b  = 


***  * 

*  •  •  • 
i  .  .  . 
Ca*b  *=  J  84-. 
4ai>3  =.»  048. 
_  t'4  =  4096 

*  **** 
o 


4» 


3b  =Z 


b*=6« 


a^b1: 


«4 
6 


6a*b*  =  384 

b5  =  5i* 
4a=  4 

4ab3  =  *048 

Si  radix  flttret ,  f»«m  »rr/  ti«f4J  habutrit ;  tfera- 
tio  altera  refttenda  ,  «t  1«  extratliout  radhum  quaara- 
tarum  ac  cubhatum{  $.§.cit.  Arith.  )  .  S^uodfi  nume- 
rui,  tx  quoradix  txtrahtnda  ,  non  fit  dignitai  ftrfe- 
ila  i  dignitat  froxime  minor  fit  ~P  &  rrfiduum  fofi 
txtratiionem  m*rt  vulgari  infiituum  fer  eandemdivi- 
fum  =_Q  ,  n\—\  &a  txfoutnt  digniiaih  ,  cujhi 
radix  defideratur  .  Jta  ofe  theerematii  in  ichul.  prscc. 
tLiintlur  ftriet  infinita  certa  frcgrejfitnit  lege  refidmam 
fartem  radhit  exhibent . 

E.gr.  ^uaratur  Yi  •  QfcnJam  quadtatum  froxi- 
mt  mtmut  ___l  &  refiduum  htt  ex  1  fubdudeZZl  »  crit 
1=1  1  Q=l .  ■Prttete*  tB=l  &  0=1 . 
Hinc 

pnKi,=  ,=A 


»•4 


.  fofito  ejut  lattrtZZZl  f  §.  410  Gcom.  )>  haltetur  jam 
vator  diagonalit  iu  ttrntiuit  r^tieuaiibur ,  umae  roiit- 
ntt  frofe  verot  ad  fraxin  quantumlibet  jufiitienin  «*u» 
ftfjunt.  E.gr.  fi  fte  diagenaii  fumatur  \  ;  erit 
rati»  l-f-f :  I  ( 3  :  *)J*>ft*  ntajer  quam  ditgonatii 
ad  latui,  fed  excefiut  amfifiet  iufra  +  .  Si  frt  aiago- 
uali  fumatur  1-f-f — 1  f  feu  ■$-*•»  eiit  ratio~i- .  1 
(=11:8)  jufio  mintr  quam  diageualii  ad  latui ,  fed 
dejetfu  iufra  fcexi/iente  .-  &  ha  fom. 

CoROLLARIUM  %- 

101.  Qgoniam  polynomiuro  pro  binomio  ha- 
bcri  potcit ,  iumtis  pluribus  partibus  pro  una» 
cadcm  formula  polynomu»  atiOatamdignitatein 
cvchcndis  inlervic . 

E.  gr.  Si  trinomium  '~\-d-\-g  ad  dignkatem  al > • 
quam  ,  c.  gr.  quartam  cvchcndum ;  ponatur  in 


-BQ=_J.^=- 


crgo  T.=s«4._-— 


+ 


cVc. 


1.4.6.8.10 

=  '+i-f  +  *r— rh  +  r?T&c.  ininfinit. 


l/ti  ftrietfroBl 


dtnetat  fartem  radhit  umitate 


minorem.  ttternm  fum  \"i  fit  diagonaiii  quadrati » 


formuia«m+— 4m-,i&cu=4&J+g=i';  eric 

(c+^+_)4=^  +  4CJ(«<+.)  +  6c*(«-r-_)* 

+4c  C-+_;3+(<<+_)4.  Ncmpc-m=_4 4 
3(^)> 


_|C- 
.  m- 


1.  X 
n  .  m — 1 


4*_=6c*f--f-_)' 


I.  x.  j 
m  .  m — 1 


-P-V__B*r(,H*)*, 


"3 


«m-4i4=  (<<-(-_  ;4. 


1.     a.  3.  4 
tavcro  vi  ci.fdem  theorematis(«+_  )*=d,*+ 

^X+i  S  ( d  +x )  l=-  3+3-  *- 


COROLLARIUM  3- 

io*.  Qoare  fi  infiniiinomium  fuerit  <•  +  "/  + 
rv^+ii^^+^+J^^+X)16 cVc.  in  infiaitum,  flc 
in  formula  pro  *  iubfiituatur  *,  prooautem  by 
4-fr*4-i;'4.i:/4-f.  j^J-f-_76cVc.in  infiuitum ; 
prodibit  iormula  gcneralis  pro  iufioitinoroio  ad 
datam  poccntiam  cvchendo,  autexeadem  radi- 
ceme-tr-hcodo.  Eftcoim 

i*=     *V*  +*^J 


+  «VI  +  1C^J 

+  ald)4  +*tf.ys 


I 


4-4  V*  &c. 

+  »ffX«  &c. 

r  +  »*M  &c. 

i'—  i3/3  +jiV+jfeV+  fv6fi  &e- 

+  SW*S  -f-64f^y6  &c. 

-f-36*fytf&c. 

i4—         +i4/  +4*  V+***,,v_,*c- 

4-4i3^tf*c- 

t5_  +  *v5+ 

i*—  -f-  4«/«  &c. 

Hoi 
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Hos  ergo  valore»  fiintormula  «m  -f— -^-'t 

.+j___?____m-iii  _l. 
'   1.  i 

-»T^m_3^  te#  fubftftuw  8c  termi- 
1.1.  3 

nos  homoteneo» »  in  quibas  nempe  eadem  poten- 
tia  ipfius  r  occurrit ,  decenter  coordines  j  prodi- 
bit  torinula  pro  infinitinomio : 


■  l 


~1 .1 


1 . 1 

mte 

4 


,_m-jtJ 


1  .t 
m 


,m-i, 


T1.1.         *.  a. 


t .  1 

m 


4 


-f-—  


I  .  X 


1 . 1 


1  l  .x.     3- *  5 


i .  i. 
m 


1  .  m- 


+T7T 


1 

'24m-3ti_ 
:4m-Jj«» 


W5 


~ I.I 

+— 


+7X 


-1. 


j.      4.      j.  6 
.i» — i.w — t.m — — 4  ^b.; ^ 

J-       4«  « 
•i.«— ijw—  3       4  . 

11.      1.  4 
m.nt — 'i.m — i  ,»i — j   i_— 4^3_ 


i.i. 


1.  a. 


Wl  _ #M      I  . 

'1.4. 


+ 


-1  .  m- 


.m-J.J 


'1.1.  1 


:4m-i_i 


'  1 .  1 


,m-i 


te 


&c  &c.  in  infinitum  . 

COROLLARIUM  4. 

103.  Eodem  modo  pater ,  n*  infinitioomium 
fuerit*j+ty*+rj3+<f;>4-|-9r5-J-£*  &c.  addi- 
gnic_temi-eveheodum  i  in  ferieantecedente  tan- 
tom  omnet  termino»  mulciplicandos  effe  per  , 
itaut  uncix  retineantur  eadem  iidemque  coeffi. 
cientesi  dignttate»  vero  ipfius  yfint *m  +im+* 

J_f-j**«  _£. 

SCHOLION  5. 

104.  Ctnflat  _'**r,  idtm  thtjrenut ,  ytted  fre  Lino- 
mio  dtdiMut ,  ttUm  infinitinemie  ad  dignitattm  dtfi- 
dercnam  evthtnde  fnffittrt .  Tirmet  iltnd  fnbinitium 
ftudii  cmalytiti  frcettrmittcmt ,  dtntt  inferiua  in  ana- 
lyfi  infiniteruM  eedtm  efma  habmerim .  ItXe  infinitine- 
mirnm  ttd  fettfittttm  dtttrminatxm  faciit  nthitur  frr 
fermnUt  (ptxiidtt  fnftrites  «lUttu .  £.  rr.  Sit  hl<4» 
ix*+kx»+Ix4-|-ma5+cVc.  rvehtnf*  ad  digniu- 
ttm  fttundtm  :  eum  C a4-b)»=_a*+aab-r.b*, 
rr„h*X*+»hlX3+l2X4 

+  xh__44-iikiJ-f.k*x6cVc. 

4-ahlx54-iilx«  &c 
+  _hmx6&c. 

( ff.  *<5j  Arith.  )  .  Ttfmirum  frime  fumunturdue  t*n- 
tummod»  ttrmini  ,  vtluti  hit  hx  +  IX*  e>*  owtri- 
tur  fotintU  dtfiderata  ,  irtlmti  hie  fecuncta  .  Veindt 
hx+ix*  habtntnr  fre  ttrndna  une ,  kt  fte  altcri  y  * 
atqne  fic  dtnue  ftr fermuUm  binntii  dtttrminatnr  fe- 
ttntUdefiderara,  vttmtt  hic  fetundct .  7>«»*h_-f>ii* 
-fkxJ  ftmmntmr  fre  ttrmine  unt  &  \XA  fre  alttrv , 

&,U 


2^4    Blementa  Analjfeos 

&  tt*  f>rp*  .  Qua  eadem  feriet  inztnitnr  ,  fi  in  ge- 
n'r*U(§.  101)  fiat  mrri ,  y— x,  VSfa,  b=i, 
c  =5  k »  <i—  1 ,  e  =  m  &c.  Ifl  enim 

*n^m=h*x* 

^^ZL^-iii  mu=.ii)oii14_iix« 

■J-a»'-',;m+_ihkl4&C. 

SCHOLION  6. 

toy.  Cettrum  notetur  artifiiimm  ,  <.»,•>  r.;-1<i  /ji/T- 
»»«>'  ,  »»*»  infinitits  infiuiti ,  ad  regnUm  eandem  rt- 
dmuntur . 

Problema  *9- 
106.  Dcterminarc  fttmmam  termi- 
ni  frimi  &  ultimi  in  frogrefftone  aritb- 
metica . 

Sitterminus  primusrf,  difterentia 
tcrminorum  fivecrcfccntium  fivedc- 
crcfcentium  d}  erit  C §-S 5 3  -dritb.) 


*>a±     a±id,  a±$d,  a±$dy  a-r^dy 
a±.\d  a±id  a 


ia±%d 

_s    za±$d  bs 

xa±]d 

Itcm 

a,  a-r.  d, 

«*_.i</,  rf-r^J, 

a±\d, 

a±%d 

z 

a 

zax^d ~  ia±\d      —  xa±\d 


Thtoremj  :  In  progreffione  arithmetica  tam 
crefcente  quam  dccrcfcente  ,  fumma  tcrmini 
primi  Sc  ultimi  cqualii  cft  fummxduorum  quo- 
rumlibct  mediorum  nf>  extremrs  arquiditlanttum 
auc  medii  duplo,  li  numerus  terminoruin  impar. 
E.  jr.  |,  6,  9,  ii,  iy,  i8,  ti, 
l*      9      6  3 

l4=»4=i4=»4 

CoROLLARlUM  »« 

107.  Habetur  ergo  ftimma  progrellionis  arith- 
meticas  ,  fi  fumma  termini  primi  „  ultimi  du- 
catur  in  dimidium  terminorum  numcrum . 

CoROLLARItlM  -. 

108.  Quod!*i  ideo  fit  terminut  primus  <*,  diffe- 
rentia  >. ,  numerus  terminorum  n  ;  erit  ultimus 


Pars  1.  Sett.  I.  Cap.  III 

*+(" — '  )«/{$•  3JJ  -/fr/»"».; ,  confequcnter  fcm- 
ma  progrclTionijf  n  (  u  -f-  <•* — i  )</ )  (  f.to?  )  = 
(*l"7»» dai ix  itaquc  terminoprimo 
j  ,  d  tferentit  <i  „  numero  terminorum  *  invetr- 
tur  fumma  progreiTicnis ,  fi  facto  cx  termino  pri- 
mo  in  numerum  tcrminorum  addatur  factum  ex 
diffcrentia  eorundcm  in  fcmidiffercotiam  nuirc- 
ri  terminorum  a  quadrato  cufdcm  .  £.  gr.  Sit 
-=3,  >>= -7  ,  =j ;  crit  funmia=— li-J-^-i^-.  3 
=»i+"4-.  3=»i-f-n  .  3=114-63=84. 

S  C  H  O  L  I  O  N. 

109.  Ttytent  tirenes  reguits  tit  fymboiis  truturi, 
ab  iniiio  grjdjtim  tfit  frerrtditndum  ,  txprimrndo 
r.tmft  figUUtim  quodiibtt  fymbelum  fer  rem  deneta- 
tam  e>  quamlibet  eferaiionem  fignit  rtfratftntjum  ftr 
nomina  cenvtnientia, .  f-.gr.  ir.  an  eft  1  tcrminus  fri- 
mut  &  n  nnmtrui  trrmiueritm  ft  hypoth.  StJ  an 
tflfddum  txiin  n(  $.  8  )  .  F igt  fro  an  fuvflitmitur 
in  rtguU  ftflumtx  ttrmino  frimo  l,i  numtrum  irrmi. 
norum  .  Torro  n-*  tfl  cuadrwm  iffiut  0  (  154 
^ritl).  ).  Sed  n  rfl  numtnts  ttrm-norum  :  tr^o  n* 
Buadrarum  numtri  terminerum  .  Situum  —  indiett 
fubtraBiontm  (  § .  8  )  .  Quart  n* — n  dijftrtntia  nu- 
mtn  ttrmintrum  ab  tjus  tjuadraw  f  (  h *— fl  )  ft. 
midifitrtntia  ifia ,  Porro  d  tft  diftrtntU  ttrminorum 
CX  hvpoth.  idee+ut  \  (t\1— n;d  failum  tx  UUftmi- 
difierentia  in  difftrentiam  irrminorum  .  Vtniijmt  fi. 
«nHm  4.  inditaifaeij  haflenus  exflicjia  efft  addend* . 
Hac  quidtm  fylUbi^atient  efus  fiabim  ,  qui  fint  mora 
fymbeiieat  txpreffiones  qmantitatum  fili  famillarts  rtd- 
dtrt  gtfiiuitt .  • 

COROLLARIUM  3. 

110.  S:trf=i  ,  </=i,  hoc  eft,  fit  feries  nu- 
merorum  imp.irium  1,3,  5,7  „c.  erit  fumma 
z=n-\-nx— n(  J.  to8  )=nl(5.  n  j .  Patet  iJe» 
numero!  quadratos  prodire  continua  numercrum 
impirium  addttione  ,  confeqdcnter  d;fferentiax 
rttimerorum  quadratorum  cffc  numerct  impiret : 
id  quod  fupra  alia  rattone  fait  demcnflratum 
(f.  »3). 

- 

COROLLARIUM  4. 

111.  Sit<i  =  n  =  f  d\  en'tfumma=nl  4-n  J 
— »*($.  io8)=»<J($.  11).  Quilibet  ideo  cu- 
bux  refolvitcr  in  progrefllonem  arithmeticam  , 
cu  uj  terminu*  primus.femidifferentia  s\  numerux 
terrninorum  funt  radtci  cjus  arquale^s .  Tra8  =  i 
4-6,  »7— 3  +9+  »J ,  «4=4+1»  4-*o4-i8. 

S  C  II  O  L  I  0  N  . 

111.  T^rflrt  modms  tx  formuiis  eijtlraicis  trutndi 
tleeremata  ffttialia  ,  qui  centinetmr  fub  freblemtte  le- 
gicedt  fpecierum  netienJtns  tx  netfont ger.tris  ferman- 
^'«(J.7liLog.) . 

DEFI- 
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Definitto  4- 
1 1 3  Denominator  rationis  eft  quo- 
tus  ex  divifione  termini  majoris  per 
minorem  emergcns . 

COROUARIUM  t.' 

114.  Majorergoprodit,  rflinorcpcrdenomina- 
torcm  multiplicato  (  §.  *i*  Arith.  ):  minor  ve- 
ro  babctur,  majore  pcr  denominatorcm  divifo 
(f.  110  jlrith.  ).  Unde  fitcnninus  minor*,  dc- 
nominator  m ,  crit  major  m» :  fi  termmus  major  * , 

«ainor  erit  -£-.Quar«  4 :  «Mcxprimit  rationcm  mi- 
ooris  injequalitatis,  *:-^-verorationem  majoris 

(  §.  t  j  3  ArUh. ) .  Imo  quon-am  —=*.-^-  ( $.  4  j) , 

fi  m  explicetur  per  fra&ionem ,  cujus  numerator 
unttas,  dcnominator  idemcumdcnominatorera- 
tionis ;  *:m*  rationem  quamcunque  delignat . 

CoROLLARlUM 

1 1 5.  Quiain  rationc  majoris  inatqualitatis  an- 
tcccdens  major  confcquentc  (  f.  1 J  J  Arith.);  ejns 
denominator  idem  eft  cum  cxponentc  (  S .  "  35 
Ariih.  ) . 

CoROLLARIUM  3- 

116.  Inratione  minoris  inacquajitatis  exponens 
rationis ~  (5.136  Arhh. &$.iu Jiu*ljf. ) ,  hoc 

«ft  ,  -i-($.»ji  Mith.).  ^quatur  ergofratlio- 

ni,  cujus  numerator  unitas,  dcnominator  idem 
rationis. 


S  C  H  O  L  I  ONi 

1 1 7.  Exfenens  &  deneminator  rationit  AuBirihut 
%>tcet  fjntnjme  funt .  Miter  vert  vtttrti ,  *liter  re- 
tenthrts  exfenentem  definiunt .  Tiet  vtttrnm  definitie- 
ntm  retinuimut  in  jtrithmetic*  (  § .  IJ<  ),  tum  quod 
uaturam  ratienum  ct*rt  exflicet ,  tum  qutd  *d  demon- 
firandnm  ntilii .  Ettnim  fi  ratitnit  X  i  j  exftnent  di- 
tatur  4  j  inde  intelligitur  ,  anutedtntem  terminum 
tfe  a-qualem  duabut  tertiit  ctnfequentis  ,  ideeque  fto 
ntenfnra,  qux  ntrumijut  metimur ,  ajfumi  tertiamcen- 
-fcnuentii  f*rttm .  Jiinc  vere  cUriut  cegnefcitur  ratio- 
miihuju*  natur*,  tpstm  ficum  recentieriius  ntnnuiiit 
dictu,  txfmtntem  tfitllt  ttuedinnuit,  anttcedenttm 
in  ctnfeoutnte  tontintri  !■{-.  t\tcentitrtt  vero  exftnen- 
ttm  ratitnii  todtm  modo  definientet  ,  que  dtnominato- 
rtm  dtfinimut ,  idto  eundem  exftnentem  confiituunt  ra- 
tionum  majtrit  &  minorit  in<tqualit**it  (  §.  1 1 J  ) , 
qued  nomen  etiam  in  ctfn  ftfitrieri  fng£tr*s(§.  147 

Woffi  Oper.  Matk  Tom.  I. 


Arith.  )&  demonfirttknitut  tmttjticit  ttmmtdior  vi. 
de*tur  :  quem  in  finem  ntt  txftntntit  tttt  nunc  dentmi- 
natorem  *ffumimms  . 

Problbma  30. 
118.  Determinare  faSlum  ex  termU 
no  primo  in  ultimum  progrejjionis  geo- 
metrica . 

Sit  terminus  primus  *,  denomina- 
tor  m ;  crit  progrcflio(  5.3  3  x  Aritb.  & 
S.ii+Analyf.) 


tf  Ja , 


m  a 
vi'  a 


Item 


msa* 


a,  may  to*d,  m%a,  m*a,  m%a,  m*a, 


msa 


mJa. 


mra 


m€a*—   m^a*=zm6a2  = 


m6a* 

Theerem* .  In  progrcffionc  geomctrica  faclum 
cxtrcmorum  acquatur  facto  meJiorum  ab  extre- 
mis  zquidiftantium,  itemque  medii  quadrato  , 
fi  numerus  tcrminorum  impar, 

E.  g.    3 ,     6,     u ,     14 1     48 ,  96 

11        6  j 

Problema  3r- 
119.  Determinarc  quotum  ex  divU 
fione  differenti*  terminorum  primi  ac 
ultimt  per  denominatorem  unitate  muU 
flattm  emergentem . 

Sit  terminus  primus  *f,  denominator 
/77,  numerus  terminorum  n ;  crit  termi- 
nus  ultimusw^rfjdifFercntia  primi  & 
ultimi  mn~la — 4.  Hacc  fi  dividatur  pex 
m — 1;  crit  quotus  +  wn*,4  4- 
mR-*a  +  mn-'a  +  mn~6a  +  mn'7a  &c. 


/77 — i)m 


n-i 


{m^-a+m^a 
^a 


ttf  a~ 


+m~--5a 
•±mn-*a 
+m"-'}a 


Ll 


occ. 


lC6    Elcmcnta  Analyfcos  Pars  L  Se&.  I.  Caf.  UU 


+  a—a 

a~mn*a 

+  mn~*a—a 
m  a — m  a 


!1- 


r 


m 


4.  m"-*  a—a 
&c. 

Quodfi  n  determinctur ,  e.gr.  per 
7;  erit  n- — 7z30,confequenter mn~7a 
--znPa—a,  ideoque  divifio  termina- 
tur.  Undepatet 

Thtvrtma  1:  Si  differcntia  termrnt  priini  &  ulti- 
xni  progreffionis  gcoinctricx  divtdatur  per  deno- 
minatorcm  unitatc  mulclatum;  quotus  cftfutn- 
ma  omnium  terminorum  excepto  maximo . 

Et cnm  fit*» — wi—m^ a — a-jnMa 
-f  wn~  &c.  -\-a ( §.  1 74.  169  Aritb. ) ; 
patet  porro 

Tbwrrm*  »:  In  progreiTone  gcomctrica  eft  ut 
dcnominatorunitate  mulltatus  ad  unitatcm  ,ita 
differcntia  termini  maximi  cV  minimi  ad  fum- 
mainomntum  tcrminorum  cxccpro  maximo. 

CoROLLARIUM  1« 

ito.  Quodil  crgo  quoto  ex  drvifione  ditTerentiae 
termini  maxrini  Sc  minimt  per  dcnominatorem 
uiiitatemultlatum  cmergenti  maximusaddatur  j 
fumma  totius  progreflionts  habetur . 

COROLLARIUM  1. 

m.  Sitideo  terminus  primus^,  denominator 
**,  numcrus  tcrminorum  »  ;  erit  tcrminus  ulti- 
mtis  fcu  maximus»ln~, * ,  idcoque  fumma«nn-,.j 


t—  a)  :  (mi—  i)=( 


n-t. 


—■<  )  •  (™—0(  ff-  ^hh.  )  z=  (wn«— *)':  (  m—  i ) 
(S.ii ) ,  confequcntcr  fi  caJcm  fumma  dicatur/", 
m—  i  :  — 1==4:/(  J.  joi^Wrfc.  )  .  Eft  igitur 
tcmvnus  primus  (  feu  minimus)  progrcffioms  ad 
c'us  luinmain  ut  dcnominator  unitate  mul&atus 
ad  cius  dignitatcm,  cu:us  cxponcns  numero  ter- 
minoruin  iqualis  ,  unrute  itidcm  mulclatam . 
Sit  c.  gr.  m~=zt  ,  nz=zi  ;  crit  fumma 

»):  1=155. 

CoROLLARIUM  J. 

iii.Quoimm  fi  tcrminns  primus4,denominator 

wuerminusultnnuswn-^jfuti  ma(mn*  *):(*»  j) 

(  $.  lii  ):  crit  diffcrcntia  intcr  terminuin  ulti- 


mum  &  fummam(*n-,4— * ) :  (*— 1),&  differen- 
tia  inter  primum  &.  fummun — -~ — sz-z 

 ^-^(5.*$ 5^;,/,.)=——    .  Eft 

ergo  diffcrcntia  pr;or  ad  poftcriorcm  ut  («in-I« 

— j)  :  (  m—  i  )  ad  (m"*— »w)  :  (  *— i  )  ,  hoc  eft  ,  Ut 
»n_,J— 4admn.t — m«(§.  178  Arhh.)y  hoc  cft  , 
ut  1  id  «(J.  181  Mhh.),  fcu  ut  unitas  ad  dc- 
nominatorcm . 

COROLLARIUM  4. 

iij.  Quare  fi  differcntia  inter  rerminum  pri. 
mum  Sc  fummam  dividatur  per  differcntiam  in- 
rer  fummam  &  termimmi  uliimumj  quotus  cft 
dcnominator  (  J.  69  Arhh. ) . 

Problema  ?i. 

114.  Jnvefiigare  rationum  jympto- 
mata . 

Non  alia  re  opus  eft ,  quam  ut  ter- 
mini  analytice  exprimantur($.  114) 
&  tentatisquotlibet  mutationibusex- 
plorctur,  utr  um  duarum  rationum  ex- 
ponentes  fint  sequales  nec  ne($.  149 
Aritb.).  Sint  itaque  duac  quantitates 
a&ma;  erit 

I.  a ;  ma  II.  a :  ma 

c     c  c  c 


ac-.maczzza.ma 


ma 

~~-  ——-zza  ;  ma 


a 
c 


III.  a:ma 
b;mb 


—d ;  mazzzb :  mb 


IV.  a:ma 
b;mb 

a+b :  ma+mbz-za :  mazzzb :  mb . 
Sitporro 

a:mazzzb:mb 
eritalternatim  a:b—ma:mb 

inverfe  ma ;  a—mb ;  b 
converfim  a^-ma;azzzb+mb;b 
compofite  a+ma ;  mazzzb-\-mb:mb 

divifim 
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di  vifim  ma — a :  a~mb — b :  b 
ma—a :  ma—mb — b ;  mb 

Item,4n:JwV'=*n:«™n 

Va:Yma=Vb;Vmb 

a :  mac—b ;  mbc 

ma    ,  mb 
a: — —b:—r 
c  c 

ac.ma—bc.mb 

C  C 

ac:mac=b:mb 

a    ma    ,  , 
— : — —b:mb 
c  c 

ac:mac=bd:mbd 
a    ma      b  mb 
~~c~ '  c       d  '  d 
ac ;  madzz.bc :  mbd 

a    ma  b  mb 

T  ~d~  c  '  d 
Sit  ordinate  a:ma=b:mb 

&       ma ;  maa—ptb :  mnb 
erit  ex  aequo  a :  mna~b :  mnb 
Sit  perturbate  a :  ma=b :  mb 

&       ma\mna—. —  :b 

n 

erit  ex  aequo  a :  mna=-~ :  mb 

Ipiaenimirum  exprefliones,  fiquo- 
ti  reducantur  per  regulas  frac"tionum , 
lationum  fimilitudinem  in  omnibus 
Joquuntur  .  E.  gr.  ac :  mac=  i :  m  & 
j, :  mb=  r :  m .  En  utrobiquc  exponen- 
temcundem  i  :m. 

CoROLLARIUM. 

115.  Cum  fit  in  progrcfllonegeomctrica»— 1:1 
--^n  - 1  —,4 .  „n  -  xA     ma - 3a        -*a  &c  _f_ « 

(  th.x  §.  1  ly  ) ,  fit  vcrom  — 1  :  1=  m* — <  :j(fi.it4 
n.  1  )  ;  cnt«a  —  *  ■  *  =wn-I-f — *:mn-l*-{- 
ma~i*-\-  »"-4.«  &c.  +  -  (5-1 67  ,  hoc  cft, 

exceflus  tcrmini  lecuudi  fupra  primuin  citad  pri- 


mum  ut  exccflus  ukiini  five  maximi  fupra  pri. 
inum  ad  fummam  omniuin  tcnninorum  demto 
maximo . 

Problema  33- 

1  x 6.  Jnvefiigare fymptcmata progref. 
fionum  geometricarum  ab  unitatc  incu 
pientium. 

Si  terminus  primus  eft  unitas ,  fe- 
cundus  idcm  eft  cum  denominatore 
rationis($.  114).  Eft  vero  terminus 
fecundus  vel  numerus  primus  ,  vel 
compofitus,  &  incafualtero  vel  qua- 
dratus,  velpotentia  alia  cujufcunqne 
ordinis,  velnulla. 

Cum  numerus  primus  in  fe  non  pof- 
fit  dividi  nifi  pcr  unitatem  folam  (  $.75 
Aritb. ) ,  charaCtere  primitivo  m  re&e 
exprimitur  .  Unde  emergit  fcries  in 
ratione  geometrica  progredientium 

I,»1,  m*,  m1,  m*f  m\  m6  &c. 

Quoniam  termini  omnes  prodeunt 
continuata  multiplicacione  fecundiin 
feipfum  ($.  t  5  o.  i  Aritb  ) :  per  nul- 
lum  quoque  numerum  primumdivi- 
di  pofliint  exa<5te  nifi  per  fccundum  , 
feu  nullus  numerus  primus  terminos 
metitur  ptzter  fecundum  .  In  for- 
mula  generali  idcmad  oculum  patet : 
etcnim  mzt  m\  «4,  m  ,  m6  &c.  non 
pofledividi  nifiper  my  patet($.  54). 
Et  cumterminus  iccundusinhoccafu 
fitpotentia  prima,  tcrmini  fequentes 
fint  potentise  continuo  ordinc  progrc- 
dientescjuldem  numcri  (5.150  Aritb); 
terminus  quilibet  major  dividi  poteft 
perqucmlibct  minoiem,  fed  pcrnul- 
lumalium(f  54)-  Habemusigitur 

TtnoTtnui  :  5>i  numcrorum  ab  tinitatc  continue 
proportionaliuin  proximus  unitati  primus  cft  f 
maximum  nullus  alius  mctitur  praitcr  cos,  qui 
funtinfcric,  confcqucntcr  ncc  primusalius,  nifi 
fccundus  lcu  unitati  proximus . 

Ll  i  Et 
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unitatis  additione  nafcantar  .  Hifce 


Et  quoniamin  omnicafu  numero- 
fumab  unitatecontinue  proportiona- 
Jium  termini  ultra  fecundum  funt  po- 
tenria;  continuo  ordine  progredientes 
ejufdem  termini  fecundi ,  qui  com- 
munis  omniumradix  eft(£. 331. 150 
Arith. ) j  igitur  in  genere  patet 

Tbnrem*  i:  In  fcric  numerorum  ab  unitate  con- 
tinue  proportionalium  minor  quilibet  qucmlibet 
tnaiorem  mctiturpcr  aliquemnumcrom,  quicft 
in  lerie. 

Cum  terminus  compofitus  cxa&e 
dividi  poflit  per  numerum  alium  prae- 
ter  unitatem  ( §  y6Aritb.);  exprime- 
tur  idem  per  mn .  Quare  fi  in  progref- 
«onegeometrica  abunitate  incipicnte 
ierminus  fecundus  fit  ma  •>  erit  feries 

i,»»,*»**^  V,otV,/»V,i»V  &c. 

ideoque  patet  numeros  primos  m 
£c,n  ,  qui  metiuntur  fecundum  ter- 
minum  ,  metiri  quoque  ceteros  o- 
mnes,nec  praiter  eosalium  quendam 
numerum  primum  ceterorum  quem- 
cunque  metiri .  Undehabemus 

Theertm*  3  .  Si  abunitatc  fucrint  numeri  quot- 
cunque  continue  proportionalqs  j  primus  nume- 
rus,  qui  metitur  ultimum,  mctietur  Sc  unitati 
proximum  acomnes  intermcdios . 

In  utraque  ferie  exponens  termini 
fecundieft  i  ,tertii  2 ,  quarti  3  ,quin- 
ti  4  &c.  confequenter  exponens  in  lo- 
coimpari  eftnumeruspar,  inlocopa- 
ri  eft  impar ,  &  quidem  in  loco  quar- 
to  fcu  a  fecundo  tertio  exponens  eft 
tcrnarius,  &  duobus  locis  intermifli$ 
fequiturcontinuo  numerusper  terna- 
rium  divifibilis,  feu  quem  ternarius 
metitur .  Similiter  in  loco  feptimo  feu 
a  fecundo  fexto  exponens  lenarius  eft 
&  quinque  locis  intermiflis  continuo 
fequitur  exponens  ,  qucm  fenarius 
metitur.  Singula  hinc  intuitivc  pa- 
tent ,  quod  exponcmes  ex  continua 


veronotatisprodit 

Thtcrtnu  4:  Si  numcri  quotcanque  fuerint  ab 
unitate  continue  proportionalcs ;  fccundus  (  uni- 
tatc  fcclufa)  quadratus  crit  Sc  uno  intcrraiflb  o- 
innes :  tertius  autem  cubus  eft,  Sc  duobus  intermif. 
fisomncs :  fextus  verocubusiImul&quadratus& 
quinque  inccrmiflls  omnes. 

Si  terminus  primus  fuerit  unitas  , 
fecundusnumerus  quadratus,  velcu* 
bus  ,  vel  potcntia  cujufcunquc  gra- 
dus:  eruntfcries 


m 


m 


m  .  m 


m 


m 


12 


&c. 

1,  m\  m*  m>  OT»  m*r  mx  g  & 
mlV>4>,n>a  &c; 
Quoniam  in  qualibet  ferie  tcrmi- 
nicontinuo  prodeunt  multiplicatione 
per  iecundum ;  exponens  fccundi  con- 
tinuoadditur  exponcnti  termini  cujuf- 
cunque  dati,  ut  prodeatproximc  fc- 
quens($.54),  confequenter  cum  ex- 
ponentes  omnium  terminorum ,  quia 
lecundo  fequuntur,  fint  multipliex- 
ponentisterminifccundi;  per  fccundi 
quoque  termini  exponentem  dividi 
poflunt,  confequenter  omnes  termini 
lunt  dignitates  ejusgradus,  cujus  di- 
gnitas  cft  fccundus  ( §.  5  6  ) .  Habemus 
itaque 

rhnrem*  j:;si  in  feric  cominue  proport  ional  iunt 
ab  umrate  numerorum  terminus  fecundus  icuab 
unjtareprimuseft  quadratus;  rclrqui  omncs  qua- 
drati  erunt  :  fi  idemtuerit  cubus;  reliqui  etiamr 
omnes  cubi  erunt :  fi  idcm  fuerit  dignitas  cujuf- 
cunque  gradus,  quarri ,  quinti  ,  fexti  Scc.  rcli- 
qui  ctiamoinncscrunt  digniwtesejufdcm  eradus, 
quarti,  quinti,  fexti  Scc. 

ScHOLION. 

I»7.  Tttetidt*,  ftr  atlcntum  littrtltm  [uillim* 
fymftomtt*  rationum  &■  frogrefftnum  geomttritjrmm 
*b  vnitate  iiuifitntimm  vti  i&mratM,  vel  obUvieni  tr«- 
dit*  rtftriri . 

Problema  34. 
11%.  Invenire  rationem fitperfaic 

rum 
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fum  atque  corporum  in  geometria  ele- 
mentari  explicatorum . 

Sit  parallelogrammorum  &  trian- 
gulorum  altitudo  communis*,  bafes 
fint  b  &  c :  erunt  illorum  areae  ab  &  ac 
(/.J75.387Gww.),  horum|**& 
\ac  (  $•  3  9  *  Geom. )  .  Sunt  ergo  ut  ad 
boc  eft,  ut#adf  (§.  181  ^r/V^.). 

Tbterem*  i:  Parallclogramma  &  triangula  «que 
altabafium  rationem  habent . 

Eodem  modo  invcnitur 

Thtortm*  i :  ParallelOgramma  tk  triangula  ar- 
qualium  bafium  funt  in  ratione  altitudinum  . 

Sit  diameter  circuli  a  ,  peripheria 
ma(§.  114):  erit  quadratum  diame- 
tri  a*  ,  area  circuli  \  max  (  $.  429 
Geom.).  Eft  ergoiiiud  ad  hancut*1 
ad|«w*,hoceft,  ut*ad$«w($.i8i 
Aritb.). 

Thtorcm*  j :  Quadratum  diametrieftad  aream 
circuli  ,  ut  diameter  ad  quartam  pcripheri* 
partem. 

Sint  bafes  parallelogrammorum  & 
triangulorum  fimilium  a&b,  aititu- 
dinesfffr?  8cmb(§.  1 14 & $. 3 96 


Gftww.  )'.  erunt  areas  ut  w<r 


ad  mb1 


(S375.387.39iC"»».),  hoccft,ut 
**ad  bl(ffi.iliAritb.). 

TheerrrM  4 :  Parallelogramma  &  triangula  fi- 
miliafuntutquadrata  bafium,  feu,quia  quodli- 
bet  latus  pro  bafi  afluini  potcft  ( §.  113  Geom. ) ,  ut 
quadrata  latcrum  homologorum . 

Sint  bafes  parallelepipcdorum ,  pn  1- 
matum,  cylindrorum,  oyramidum, 
conorum,  a8cby  altitudocommunis 
c\  cruntcorporaiftaut*radfc($.536. 
539. 541. 548  Geom.),  hoc  eft,  ut  a 
ad£(jf.  181  Aritb.).  Eodem  modof 
afTumi  poteft  pro  bafi  communi  ita  ut 
a  &  b  fint  altitudines . 

Thtortma^  :  Parallelepipeda ,  prifmata }  cylin- 
dri ,  pyramides  8c  coni  ejufdem  altitudinis  ba- 
fium  rationem  habent >  eandem  vero  bafin  haben. 
tia  funt  in  ratione  altitudinum . 

Non  abfimilimodoalia  hujusgene- 
ristheoremata  invcftigantur . 


Problema  35. 
119.  Invenire ,  quoties  quantitdttt 
quotlibet  permutari  queant ,  boc  efl  , 
ordoearum  variaripoffit . 

Sint  quantitates  duac  a  8zb.  Cum 
aut  icribi  poflit  ab ,  aut  ba :  patet  efle 
numerum  variationum  x=z .  x .  Sint 
tres  quantitatcsa,  b^c.  Ordines  ea- 
rumerunt 

c  a  b 
a  c  b 
ab  c 

cb  a 
bca 
bac 

id  quod  patet ,  c  primum  cum  ab  , 
dein  cum  &f  combinando .  Unde  nu- 
merus  variationum  3.1.1=6. 

Quodfi  quantitates  fuerint  quatuor , 
una  quaelibetquatuor  modis  combina- 
ri  potcft  cum  quolibet  ordine  trium : 
unde  numerus  variationum  emergit 

6.4=4.3-*-  i=H-    „  . 
Simiiiter  fi  quantitates  fuennt  quin- 

que,  unaquaelibet  junfta  cum  quolU 

bet  ordine  quatuor  quantitatum  pa- 

riet  variationes  5  .  Undc  numerus  o- 

mnium  variationum  14.5=5.4.3.*.!. 

Quare  fi  numerus  quantitatum  fue- 

rit  »;  crit  numerus  variationum 

n.n — 1  ,n — z.n — \.n — 4.» — 5&c. 

Si  eadem  quantitas  bis occurrat \  re- 

perietur  variatio  duarum  bb;  trium 

baby  abb,  bba;  quatuor  cbab,  bcab, 

bacb ,  babc  &c.  ideoque  numerus  vana- 

tionuin  in  cafu  primo  1  =(2 . 1)  ■  *  •  1  > 

infecundo3=(3.*.i):*-i  >mt**m 

tio  1  2= (  4 . 3  ■  *  •  0 : 1  • 1  .  Qi™ » 1  [- 
tera  quinta  accedat ;  in  quolibet  ordine 
quantitatum  quatuor  parict  variatio- 

nes 
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nes  quinque :  unde  numerus  omnium 
variationum  6o=r(y  .4. 3  .  2 . 1):  2. 1. 
Hinc  intelligitur,  finumerus  quanti- 
tatum  fit  » ;  Ibre  omnium  variationum 
numerum(».tf — 1 .» — i.n — 3 .» — 4 
&c.):  2.1. 

Si  eadem  quantitas  ter  occurrat ; 
erit  in  tribus  nulla  variatio,  in  qua- 
tuor  variationes  funt  baaa  y  abaa  , 
aaba^  aaab,  ideoque  numerus  varia- 
tionum  4=(4 .  3  . 2 . 1):  3  . 2 . 1  .Quin- 
ta  fi  accedat;  in  quolibetordinequa- 
tuor  quantitatum  quinque  variatio- 
nes  pariet  :  unde  numerus  omnium 
variationum  (5. 4. 3. 2. 1)13. 2.1  . 
Eodem  modo ,  fi  lexta  afluma- 
tur ,  reperietur  numerus  variationum 
(6.  5. 4. 3 . 2.  i):^.  2.1.  Unde  col- 
ligitur ,  li  numerus  quantitatum  fit », 
fore  numerum  omnium  variationum 
(n.n — 1 .» — 2.» — 3 .» — 4  .»—5 
&c. ) :  3 . 2 . 1 . 

Si  eadcm  quantttas  quater  occurrat; 
erit  in  quatuor  variatio  nulla .  Quodfi 
veroquinta  acccdat;  variationes  iunt 
laaaa ,  abaaa ,  aabaa ,  aaaba ,  aaaab . 
Quare  numcrus  variationum  cft  5= 
(5. 4..  3.  2. 0:4. 3.  2.1.  Sifextaaf- 
iumatur;  inquolibet  quinque  quanti- 
tatum  ordinc  variationes  fex  pariet  , 
ideoque  numerus  variationum  30= 
(6.  5.4.3.2. 1)14. 3. 2.1  .  Unde 
conftat ,  fi  numerus  quantitatum  fit 
»,  fore  numerum  omnium  variatio- 
num  n .  n~—  1 .» — 2 .  n — 3 .  «—4 .  n — 5 
&c ) :  4 .  3 . 2 . 1 . 

Ex  his  formulis  fpecialibus  colligi-  [ 
tur  generalis.  Nempe  fi  n  denuo  iit 


1  quantitatum  numerus,  m  numerus  > 
qui  indicat,  quoties  eadem  quantitas 
occurrit ;  erit  (». » — 1 . « — 2 .  n — 3 .  n 
— 4 .  n —  5 .  n — 6  .  n — 7 .  n — 8  .  *  —  9 
&c.  ):(m.m — i.m-~z.m — 3.«» — . 
4.W — 5.« — 6&c).  Nimirum  ie- 
riescontinuanda,  donec  contimu  uni- 
tatis  lubtra&io  cx«&  m  relinquat  o. 

Eodem  modo  ulterius  progredi  li- 
cet,  tandemquc  reperietur,  iinume- 
rus  quantitatum  fuerit  n  ,  numeri  , 
qui  indicant ,  quoties carum  aliquas  rc- 
petuntur ,  fint  / ,  m ,  r  &c.tbrmula  uni- 
verlaliilima  (n.n  — 1 . »—2 . »— 3 . tr 
— 4 . » — 5.» — 6  &c.):( / .  / — 1 . /—2 .  / 
— -1 ./ — 4  ikc.m.m — i.m — 2  .m — , 
3  &c.  r.r — t.r — 2.r  —  3  .r — 4.^ 
—  5&c).  E.gr.fit»=6,/=3  ,  m=. 
3 ,  r=o ;  erit  numerus  variationum 
(  6 .  y .  4 .  3  . 2 . 1) :( 3 . 2 . 1 .  3 . 2 . 1)= 
( 6.  5. 4 ):( 3.1)  =2.5.  2=20. 
ScHOLION  1. 

t}O.T>*nimus  mtnft  tffidtrt  I J  ferfinas.^ut<lfi 
ratur,  yuttits  itta  fnmutart  ftjjinti  rtftrittur  nnrutrus 
vtrUtitnum  I J  .  I  %  .  1 1  . 1  a  .  9 .  8 .7  . 6 .  J  .  4  . 3  .  2  .  t 
=6,  **7*>  oio,  800. 

ScHOLION  2. 

IJI.  5»  vojr  r*  //«r«  ntnnimis  mnltitctsm- 

ftuAtUT  i  tcultat  mttkodo  ,  iju*  in  rtfolutiw.t  froLlemj- 
'"  "fi  fnmus  t  invcniri  pnfinnt  fint  mtditationt  omnix 
nn 4g  rammata  in  tmnibus  linguis  faffiLili*  .  E.gr.  in- 
veniri  debtnt  tnagromuuUA.  vvcis  airtor  .  Erunt  -vt~ 
rijtionts  fvfiibilts . 


amor 
aniro 


niora 
moar 
111  roa 


orara 
arma 
oarm 


armo 
arom 


omar 


ramo 
raom 
rmao 
rmoa 
roain 
roma 


Sunt  idt»  anigTammju*  vttis  ainor 


■«Roma,  inora,  Maro,  oram,  rarao,  armo. 
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S  E  C  T  1  O   S  E  C  U  N  D  A 


DE  ALGEBRA, 

CAPUT  PRIMUM 

De  Algebra  ad  Problemata  Arhhmettca  eaque  determtnata 

apflicata. 


132, 


A 


Definitio  5. 

Lgebra  eft  methodus  re- 
folveodi  problemata  per 
aquationes . 

D  E  F  I  N  I  T  I  O  6. 

133.  ^«rff/oeftexpremoejufdem 
quantitatis  per  duos  valores  diverfos, 
ied  acquales,  e.gr.  2.3=4-1-2  .  StU 
felius  (a)  definit  eam  per  rationem  ae- 
qualiratis  intcrduos  terminosdiverfi- 
mode  denominatos. 

Definitio  7. 

134.  Radix  aquationis  eft  valor 
quantitatis  incognitae  ,  quae  aequatio- 
nem  ingreditur .  E.  gr. fi  fuerit  a*  +b* 
—xx  i  radix  crit  V(  a*  +  bz  ) . 

Definitio  8. 

135.  Si  valor  ipfiusxfiierit  pofiti- 
vus,  e.gr.x=3;  Radix  dicitur  vcra . 

Dbfinitio  9. 

136.  Si  valor  ipfius  x  fuerit  negati- 
vus  ,  e.  gr.  x=  5  :  Radix  dicitur 
falfa. 

Definitio  10. 
'137.  Si  valor  ipfiiis  x  fuerit  radix 
quantitatis  negativae,  e.  gr.  "V" — 5; 
imaginaria  appellatur  (  § .  7 1 ) . 

(*) lo  Arithm.  integr*  llb.j.  e.  i.  p-aal.  b . 


Definitio  II. 

138.  Aiquatio  dicitur  fimplex,  fi 
quantitas  incognita  fuerit  untus  di- 
menfionis ,  cgr.fi  x=  {a -f  b) :  2 . 

Definitio  12. 

139.  Alquatio  dicitur  quadraticat 
fi  quantitas  incognita  ad  duasdimen- 
fiones  aflurgit,  ut  xx-=.a*  +  b% :  cubU 
ca,  fiadtres,  utx3=<*' —  b1  &c. 

Sgholion. 

t40.  tnhacftclimt  tantumi*  a-ynationt  fmflici & 
quadratka  agimut . 

Probiema  3$- 

141.  Problema  datum  Algebraice 
rcfolvere  . 

Resolutio. 

1.  Quantitates  datae  a  quaefitis  diftin- 
guantur,  &  datae  pnmis ,  quaefitas 
ultimis  alphabeti  litcrisdcnominen- 
turCS.j). 

2.  Quserantur  tot  aequationes,  quot 
quantitates  incognitae  occurrunt  : 
quodfifieri  nequeat,  id  indicio  eft , 
problema  non  efle  determtnatum ,  fed 
unam  vel  plures  quacfitarum  pro 
arbitrio  alTumi  pofle .  Invcniuntur 

autcm 
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autem  aequationes ,  nifi  in  ipfo  pro- 
blcmate  contincantur  ,  per  theo- 
rematadeaequalitate  quantitatum 
agentia . 

3.  Quoniam  in  acquatione  quantitatcs 
Incognitae  cognitis  funt  permixtae  ; 
eareducendaeft,  ita  ut  ex  una  par- 
tc  tantum  compareat  quantitas  in- 
cognita  una ,  ex  altera  vero  mcrae 
cognirae  deprehendantur  .  Inftitui- 
tur  autem  hacc  reduclio ,  fi  quanti- 
tates  fubductae  addantur,  additae 
Aibtrahantur ,  multiplicatae  divi- 
dantur  ,  divifae  multiplicentur,  c 
potentiis  radices  extrahantur ,  radi- 
ces  adpotentiasevehantur,  utpcr- 
petua  a:qualitasconfervetur($.88. 
91.95.  94.  Z56-  *55  Aritb.). 

Sc  H  OLION 

141.  Httt  fufftiunt  fr*  ttquatitnibnt  fmflicibut  rt- 
iuctndis;  ftdstd  ttltiorts  aliis  stdiiut  fubfidiis  efuscji, 
tjtue  fuo  itce  txfentntui ,  nunc  nanniji  txtrtffitntm  r«- 
tHtis  tx  ttquntieut  t>utir*iita  nddituri. 

P  R  O  B  L  E  M  A,  $7- 

143.  Ex  ttquationc  quadratica  ra- 
dicem  extrabere . 

R  ESOLUTIO. 

I.  Si  aequatio  fuerit  pura ,  utx*=«r£; 
cvidens  eft  efTc  xzzzVab . 

II.  Si  aequatio  fuerit  aflecla  ,  ut  x* 
+  ax=+b* ;  tum  x  affumarur  pro 
una  partc  radicis,  erit<»,quantitas 
cognita  fecundi  termini,  duplum 
partis  alterius  (  S.16 1  Aritb. ) ,  ideo- 
que  \a  pars  altera  .  Complebitur 
jgitur  quadratum,  fi  zddatur  \aa 
(  §.  cit )  :  quo  faclo ,  radix  extra- 
hi  poteft,  ut  hic  fa&um  c/Tc  ap- 
paret. 


Cafus  1. 

X*-f /*X  =  £* 

\aa 


\aa 


AckK 


xx+4X  +  \a%  =  \al  +  » 

xTI^V(K+^) 


Extr.rad» 


Subtr. 


x=V(i«*  +  **)-|* 
Cafus  x. 


I 

-4a 


Add. 


x>  ^ax  +  \a*  —la*+bz 
 Z-l  2  Ex.tr.rad. 


x  =  \a+V(ia*  +  P) 
velx  =  £  — Y(la*+P) 

Quotuam  VJ**=i«  ,  ideoque 
V({V  +  bi  )  >\a  ;  erit  — 
V(J**  +  b*  )  valor  ipfius  x  negativus, 
confequenter  radix  Mh(§.i$6  );  at- 
quc  ideo  folus  valor  \a  -f-V(  \a%  +  hx  ) 
eftradixvera(§.  135). 

xi^-ax  =  —b% 

\al       \al  Add. 


•j^}=V(K-^) 


Extrjad. 


x=  ]a+V( 


&  X  — 


-**) 

vu**— **; 

Quoniam  VI**—  {' <>  ideoque 
V(iax-bl)  <*  \a ;  erit  V(  i**-*2  ) 
valor  ipfius  xpofitivus,confcquenter 

radix  vera  ($.135)-  Habct  ig»t«r  io 
praefentecafuaequatioduas  radicesve- 

ras :  cujus  rei  ratio  paulo  poft  ex  excm- 

plispatebit. 

Cetc- 
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Ceterum  cx  multiplicatione  patet 
efle  ( \a — x  )z  perindc  ac  ( x — \a  )*  = 
.\2  —.ax  +  {ax . 

Problema  38. 
144.  Jnvtnire  numerum  ,  cujus  pars 
dimidiacum  tertia&  quarta  numerum 
integrum  unitate  fuperat . 

Sit  numerus  quaefnus  x,  erit  per 
conUitionem  problematis 

^x4-Jx  +  -4x  =  x  +  i  , 
h.c.  (  I2x4-8x+6x):24=rx+i 

feu  f4x=x+i 

 _  i4Mult. 

a6x=r  24X+24 

24X      24X  Subtr. 


2X  =E  24 


nDisid. 


x—  IX 

Uxmm;  i,4.^+ir  =  6  +  4  +  3  =  'j 

=  H  +  1 

Proflema  39- 
145.  Jnvenire numerum ,  cujus  par- 
tes  aliquot*  qualefcunque  &  quotcun- 
que  fimulfumts  ipfumfuperant  nume- 
ro  dato . 

Sit  numerus  datus  /,  quarfitus  x  , 

a       c       e  „ 
partesaliquotar-^-x,  -^-x,—  x  occ. 

Erit  pcr  conditionem  problcmatis 
(adg+bgc  +  bde)x 


StsgnUm  :  i.Fraclioncs  dat*  rcducantnr  ad  ea«- 
dcm  dcnomir.ationem  .  i.  A  fumma  numcrato- 
rumfubtrahaturdcnominator  commun;s.  }*  Pcr 
rcfiduum  dividatur  fattum  cx  codcm  denomin»- 
tore  in  nurrcrtm  datum  .  Quotus  cft  numeriii 
quzfittis  .  E.  gr.  fit  «;i  =  £,  c:d=V  ,  f.g 
=i,/=iicnrA  =  t4:(i 
14  :  1=  II. 


In  analogia,  in  quam 
refolvimus,  contineturhoc 

Thctrtt** i  Si  plures  fra&ioncs  ad  canJcm  6c 
nominaroncmrcducuntur;  eritnumcrus  intcgcr, 
cuius  partcs  funt  fractioncs  iftx ,  ad  harum  fupra 
illum  cxccHlim,  ut  communis  dcnommator  ad 
differcntiam  cjus  a  ftunma  l 

.       P  R  O  B  L  E  M  A  4<>- 
146.  Qi'antitates  irrathnales  diver- 
j*  denominationis  reducere  adeanckm. 

R  E  S  O  L  U  T  1  O. 

Sint  quantitatcs  irrationales  rcdu- 
.„_..Tx"&Vy,qucmadmodurn 
fupra($.59)-  Fiat 
Yxn—t  VyT=v 

7^=7^ (§.  cit.)       yu"=vsm  (§.  cit.) 


h.  c. 


bdg 


(adg+bgc+bde)x~fbdg  +  bdgx 
bdgx  bdgx 


=/+  v(ff.  »35 
Mlth.) 

bdg  Mult. 


Subtr. 


(adg  +  bgc  +  bde—bdg)x=  fbdg__ 
x=fkdg:(adg+bgc+bde~^bdg) 
ieu  adg  +  bgc  +  bde  —  bdg  :  bdg  =  f: 
^Equatio  ultima  hanc  fuppcditat 
Wolf.i  Oper.  Matb.  Tom.  J. 


ms 


VV*=/  Vym=v  (§•  cit. ) 

Habcmus  igitur  \r*n= .YV"  &  Yf 

— Vy™  ,  ut  fupra($.  59)  ♦  <luo  'pf° 
patct,  quod  dubium  vidcri  poterit 
(§.  60  ),  in  exponentibus  quantita- 
tum  irrationalium  locum  habere  rc- 
dudtionem  ad  eandcm  dcnominatio- 
nem ,  fi  iidem  fuerint  fra&ionesdiver- 
fxdenominationis. 

SCHOLION- 

I47.  Hu  MTtifid*  rtduBi.nU  uti  fofumn*  in*Ui. 
<4bu,  fimilibu,.  r»  multift,c*t,**cm 
frilUrum  ****** 

Mm  PRO. 
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Problema  41. 
148.  Datis  fumma  duarum  quanti- 
tatum  (Sf  earundcm  fatfo  ,  tnvenrrc 
quantitatem  utramque . 

Sit  fumma  ~a 
femidirTerentia  =x 
faclum  —h 
eritquantit.major  =  £*+x"l  .  - 

minor  =  J4 —  x  J  *  5  '* 
Ergo  pcr  conditionein  problematis 
\aa— .xx  =  *  ($.38) 

XX      XX  Aid. 


Jrf«  =  £  +  XX 


—  b  —  xx 


SuLur. 


Extr.  rad. 


V(4rf*~ *)  =  X 

Jt/g*/* : 1 .  A  quadrato  femifummz  duarum  quan- 
ritatum  fubtraharur  fatlum  carundcm .  ».ia  rc- 
fiduo  extrahatur  radix  ,  quz  erit  femidiffcren- 
tia  earundem.  Sit  e.  gr.  «=14,  *=48:  trit 
V(i«  — 4)=VT^9  — 48)=i  ,  idcoquc  f« 
+  *=  7+  »  »  t" — *  =  7— Sunt 
igiturquarwitatcs  quzfitz  8  &  6 .  NamS  .«=48, 
&8  +  6=!4. 

CoROLLARIUM. 

149.  Quoniamftfcfl  dimidiumtotius*,  *dif- 
f.rentia  partis  zqualis  ab  inzqUali >  4  re£ani»u- 
lum  partium  inzqualium  ;  xquatio  fccunda  noc 
continct  tht<rtma  .•  Si  totumdividatur  induaspar- 
teszquales&  induas  inzqualcs;  quadratum par- 
tis  zquaiis  zqualc  cft  re&anguloinzqualium  una 
cum  quadrato  differentiz  partis  zqualis  ab  in- 
zquali . 

SCHOLION. 

150.  Vasrtidtt,  tpstol  fafinicaf»  sn  thttremasa  in- 
cidamui ,  dum frtbltmata  algtlraict  rtfolvimui  j  ij»a- 
lia  fuLindt  annttabimus  .  t\tg»las  ntro  ,  quas  tjuilibts 
ficfrh  Martt  tx  uhimm  stauatitmt  trmtrt  vnltt ,  in  ft- 
fitrum  fratttrmttttmus  « 

Problema  42. 

'  ■ 

151.  Data  fumma  dignitatumftmi- 
Itum  duarum  quantitatum  &  differcn- 
tia  earundcm  ,  invenire  quanthatcm 
utramque . 


Sirfumma  —  a 
difierentia  ~b 
quantit.  major  =j 
minor  =x 
erit  per  conditionem  problematis 

xm+ym  —  a  .ym_xra 

_m 


m 


xm 


X"=* 


m 


f  —  a  —  xm  -b  +  x 

Quarc(S.87  Aritb.) 
4—xrt,  =  *  +  xm 

xra  xm  Add. 


m 


a  —  b  +  zxm 

b     b  Subtr. 


b=zix" 


(a — 4):a=x* 


aDivid. 
Extr.rad.m 


V(ja~-jb)=x 

Sit  »=*  ,  «=97>  t=6y  :  erit  *  = 
V(48i— »»4)=Vi6=4,a£  hinc*=  V"(M-  **) 
=V(  6J  + 1« )  =V8i  =  9  . 

Eramtn:  x*  +j*  =  16  +  8r  =97  ,  — 
a*  =  8i  —  16  =  6  5  , 

ifquatio  antepenultima  rcibivuux 
in  hanc  analogiam 

*  — b :  xm=2 : 1  (  §.  1^9  Aritb.  ), 
quae  iequcns  fuppedkat 

Thttrma:  Exccflta  fumnne  duarum  dignitatuni 
fimilium  fupra  differentiam  carundcm  cft  ad  di- 
gnitatcm  minorcm  inTxtiane  dupla . 

Problema  4i- 
152.  Dato  itinere  diurno  viatorls 
alicujus  una  cumhinervdiurno.aherius , 
ipfum  datotcmpore  fcquewtis ,  inveturc 
tempus ,  quo  illum  bic  affcquetur . 
Sititerdiurnitmprimi  =* 
fecundi  =i 
tempusdatum  =  c 
tempus  quacfitum  =x 
erit  iter  intratempus  d at um  a  primo 
confc&um  =*r,quod  veroidemintia 
quarfitum  cmenfus  eft  =  ax  :  iterpc- 

fterio- 
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fterioris  intratcmpus  qusefitum  repc- 
rictur  —bx  (§.  301  Aritb.).  Quarc 
pcr  condi  tionem  problema  tis 

ac  +  ax  z=bx 

ax      ax  Subtr.quia4*>*» 


ac  —  bx  —  ax 


ac  :  (b — a)—x 


b—m  Divid. 


Sit  4  =6 ,  b 

uoniam 
dies  anteqi 

diurnum  primi  eft  6,  iccundi  8  :  viaprimi  erit 


t=4 :  CXlt  Jf=l4  :  »  —  IX. 
primusitineri  impcnditi6. 


Exmmtn:  Qu< 
alter  vcro  n  dics  antequatn  conveniunt,  &  iter 


«.16=96,  fecundi 8  .  11  =  96  - 

./Equatio  pcnultima  in  hanc  analo- 
giamrefolvitur($.  199  Aritb.J 
b — a:a=zc:x 

quae  fequens  fuppcditat 

Thetrtmm :  Si  quidam  viator  alterum  infcqui- 
tur  tcinporc  aliquo  elapfo;  diSercntia  viarum, 
quas  eodcin  remporc  utcrquc  emetitur  ,  cft  ad 
viam  pnmi,  quem  altcr  infequitur  ,  ut  tempus 
ab  itinere  primi  ufque  ad  inkium  itincris  fe- 
cundi  e/apfum  ,  ad  tcmpus  ,  quo  alter  ipfum 
aflcquitur. 

ScHOLION. 

IJJ.  fmciU  ttfartt ,  tmm  vimttrii  nttit  frtbltmm- 
th  rtftlutitntm  ntn  ingrtdimtur ,  frtbltmm  univtrfm- 
U$U  dt  mtbilibnt  mnibnfcunmnt  ttntifi  ftfit . 

Problema  44> 
154.  Dato  itinere  diurno  alicujus 


ris  elapfo ,  invenire  iter  diurnum  ab  alio 
viatore  confciendum ,  ut  in  dato  tem- 
fore  illum  ajfcquatur . 

Sit  iterdiuraumprimi  ~  a 
tempuselapfum  =zb 
tempusdatura  —c 
iter  diurrrumakerius  =zx 
Erit  per  coaditionem  problcmatis  ut 
in  probl.  prxced. 

ab  4-  ac  =z  c  x 

— -  e  Dttid. 

(ab-\-ac):c  =zx 
Sit  e.  gr.  4zr«,  £=4>  «:=!*:  crit*  = 


jEquatk)  penultima  iit  hanc  refoU 
viturar»Iogiam($.  299  Aritb.) 

c:b-{-c=zaix 
qux  fcqucns  fuppeditat 

Thttrtmm  :  Si  quidam  viator  alterum  infequi- 
tur  tcmpore  aliquo  elaplo  ;  crit  tcmpus,  intra 
quod  iplum  aflcquitur,  ad  tempus  ab  inttio  iti« 
ncris  hujus  clapfum  ,  ut  iter  diurnum  primi  ad 


PrOBLEMA  4$. 
155.  Dato  intervallo  hcorum ,  cx 
quibus  eodcm  tempore  duo  viatores  egre- 
diuntury  una  cum  itinere  diurno  uniuf- 
cujusiibet  ,  invenire  tempus ,  quo  ftbi 
mutuo  occurrent . 

Sitintcrvallum  locorum  =za 
itcrdiurnumprimi  =zb 
fecundi  =zc 
tempus  occurfus  =zx 
crlt  via  a  primointra  tempusjcconfe- 
<5la  =zbx  y  via ,  quam  altcr  eodem  tem.- 
porc  cmetitur  y=zcx(§.  302,  Aritb. ) . 
Quarccum  ambojunctim  emcnniint 
totum  intervallum  locorum  ,  unde 
egrediebantur;  habebimus 
bx  -f-  c  x  =z  a 

-  -  A-f-cDivid. 

x=za:(b-\-  c  ) 
Sk«=tao,*=x6/  =  4.eritx=ixo:(6-+-4) 
=  iio :  10  =  1».  Duodecimo  igitur  die  fibiinu- 


ScHOLION. 
156.  Vrtbiemmtm  iftiufmtdi  ffetimiim  fub  initinm 
dijficilitrmfuntfeiutm,  ifnmm  tbfirmtit,  nnmitm  in  hii 
mqumtit  flemmaut  ctntinttur  t  mui  cx  tketremmtilut 
mrithmtticit  ftciit  eruitur ,  in  illit  mmttm  tx  cirtum- 
ftmntiit  frtbUmmtit  einirnUm .  Qutdfi  enim  flurtt  cir- 
cumftmntim  tccurrutu  ,  tbrtntt  ntn  fimtint  tmt  ftrvi- 
dtnt ,  au*  m^nutitntm  fufftdituu  .  Vifitnt  igitnr  ctn- 
fnltiui  effe  ,  us  frtbitmttit  tbflrtulit  foltttndh  frinutt 
fiudii  Aifcbrxiti  ftrtet  ctnftcrtnt  ■■  infufrrque  nttent 
vtlim ,  fucilini  frtbttmat*  ffttUii*  nd  nhfiraSt  fen 
gtntrslit ,  futm  vittvtrft  tbftrtHn  ttd  ffecitiia  rtvt- 
c*ri,  tjui*  ULt  ctndilUntJ gtntrtlet ,  unde  ftiutie  ftn- 
dtty  nciu  ctnuutnt ,  in  hit  vtrt  circumfinntiit  fftcit- 
Ut ,  au*  ad  foluiitutm  nii  etnferunt ,  minimt  ctmf4- 
rtnt .  E.  jr.  frtbltm*  frmfttts  in  mbftrmfft  ifiiufmwli 

tfi :  Invenire  numcrum ,  qui  ia  fummam  duorum 
datorum  ductus  producit  numerum  datum .  Si- 


Mtn  x 


ml»tr 
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miiiitr  fr*bltnut(S.l^x)in  d>firdSo  utt  tft  :  Datis 
tribusquantitatibus  inveoirc  quartam,  itaut  fa- 
Iturn  ex  quana  in  fccundam  zqualc  fit  faclo  ex 
prima  in  aggrcgatum  ex  tcrtia  &  quarta.  JVint 
appA-tt  r*tU  ,  cur  thtertmjttnm  ufui  nvn  ftttim  im  ttu- 
Ut  intumt.  H<xtnt  igitur  t  qui  invtniri  *c  addifti 
frohibtnt  m,  quomm  ttfut  ntndum  conftat  t  utl  t>on 
fttttim  frimt  intuitu  in  oculei  incurrjt  > 

Problbma  4^« 

157.  Data  fumma  dttarum  quanti. 
tatum  &  differentia  quadratorum  ,  in- 
venire  quantitates . 

Sit  fummaquant.  =a 
diflercntiaquadr.=.4 
femidirKquanr.=y- 
eritquant.maj.=W.y  jr6  6> 
minor  =\a  — y  j  V  *•  v  * 
Quare 

Quadratum  maj/**1  +ay+y* 
min.ifl2 — *y+y* 

DifTer.  (§.}o)  zay=b  pcr  condit. 

Dmd.  pcrj4  probl. 

y—  b\  ia 

*>;t*  =  40,  4  =  10  :erit.j  =  4o:»o  =  i .  Hinc 

S-f-i=7,&f"—  >=J— 1  =  3. 
£».<wk^  7  + j  =  io, &49  — 0  =  40. 

P  R  O  B  L  E  M  A  47. 

158.  Data  fumma  duarum  quanti. 
tatum  ttna  cum  fumma  quadratorum , 
invenire  quantitatem  utramque . 

Sitlummaquant.  =  <• 
fummaquadr.  =  b 
femidiff.  quant.  ~  y 
erit  quant.  major  =  4*+  y  "J , „  x  v 
minor  =  £--y  K*'6)- 
Quare 

Qadrat.  majoris^*  +^4.^* 
minoris  \a2—ay  +^* 

Summa  quadr.|*a  +  iy*=b 


\a%  Subtr. 


%yx=b—  \az 


,=V(i*-K> 


a  Divid. 
Bxtr.rad. 


Sit  4=  10  ,  i=}8  :  erit  /=V{*9  — »<) 
=V4=»  •  Hinc  quanntas  major  f^»+/=j 
-H=7  ,  otminorf* — /=<  — a=j. 
£x«RfM :  7  +  }  =  to  ,  &  49  +  9  =  58  . 

Problema  48. 
1  y  9.  Invehire  duos  numeros  ejur  con- 
ditionisf  utfatlumex  unoqttoque  in  ra- 
dicem  quadratam  alterius  pt  aqualc 
numero  dato . 

Sit  fadlum  unum  =a 
alterum  =b 
numerus  unus  =x 
alter  =y 
erit  per  conditionem  problematis 
x  Vy  =  a  y\x  =  b 


x*y  =  a* 


vlx  =  b* 


•-—  /  DiviJ. 


x*  =  ax  :y 


x  =  bx  :  y* 


Dvid. 


x*  =~b\y~ 

a*:y=b*  ;y*  ($.87  Arhh.) 

 1  :  / Muiu 

a*y*  =  b* 

•4»  Divid. 


y  =  V(b*:a2) 


Kxtr.rad.cub. 


Sit  4=18,6=11:  erit/r=V(»o7J«:jH> 

=  V«4=4.  Ergo  *  =  *».•/*  =144:  16  =  9. 

Exsmtn  ;  ?V4=i.  9  =  18  ,  OC  4^9=8 
4-J  =  I*. 

PROBLEMA  49- 
160.  Invenire  duos  numeros  ,  quo~ 
rum  fatlum  *quale  efi  uumero  dato  , 
quaaratum  vero  fumma>  ad  quadratum 
digerenti*  babet  rattonem  datatn , 
Sit  faifkum  =  a 
ratio  =b:c 
fumma  =  zx 
difTercntia  =  ly 
eritmajor  =x+j>1 

minor  =x — yj*s 
Ergoperconditioncs  problematis 


Digitized  by  G00 


T>e  Solveodis  Problewtth  Determnatis.  1J7 


xx—~yy  =  a 


XX=a+y 


b:C=4* 
- 


4fxl=  4*)*  (ff  *97 -*»'•) 
-  4«  Divid. 


x*=by*  :C 
Quare  Ariib.) 
a+y^-bf:c 

ac  +  cy*=by* 


.rMult. 


cy 


Cy*  Subtr. 


*c=byl~-cy*  _ 
aTTjb  —  c^^y1 
V*c:V(b.  " 


b — eDivid. 
Extr.  rad. 


Sit 


•c)  =  y 

4=96,fc:c=ij  :  i.Erit  y=V>6  :  VI*J— «) 

s=  V4  =  *»      = V(«  +y 1 )  =  'V(y  6  4-  4)  = 
Vioo  =  io,  confequcntcrnurnerustrttjor  *-f-/ 
—  io-4-a=i»,&minor*— _y=io— -*  =  8  . 
£*•»«»:  ia.8  =  ?6,  &ioo:4=»j:i. 

Problema  5°- 

1 6 1.  Dato  pretio  unias  menfur*  vi 
ni  ,  invenire  quantitatem  aqu*  com. 
mifcend*  ,  ut  una  menfura  dato  alio 
fretio  minore  vendi  queat . 

Sitprctiummajus  =a 
minus  =b 
quantitasaqus  =x 

Cum  aqux  prctium  nullum  fit ;  una 
vini  menfura  cum  quantitate  aquae 
adjec"rx  x  tantundem  valet ,  quantum 
unica  vini  meri  menfura ,  ac  proinde 
produc"tum cxi+x,  aggregatum fci- 
licet  menlurx  vini  &  aqux  adje&x , 
in  fuum  pretium  b,  xquale  eritpro- 
du&o  ex  i ,  menfura  vini  mcri ,  in 
fuumprctium*,  hoceft, 

b  +  bx  =  a 

b  *_S«btr. 

bx  —  a  —  b 

 .  b  Divid. 

x~(a — b):b=a:b~—  i 
Sit  «  =  i6  ,  t  =  io  :  erit  «=1^—1  = 
To=*- 


Tbtortms:  Si  vinoprctiofiori  aqua  commifcen- 
da  Aut  viliori  prctio  conftet  ;  quantitas  aqux 
commiicendx  eft  ad  quantitatem  vini,  ut  diffe- 
rentia  pretiorum  ad  pretium  minus. 

Neinpe  vi  xquationis  penultimx 

x:  i=a — b:b. 

txtmen :  Etenim  fi  integra  mcnfura  vcneat  io 
groflisi  tresipfiujquintxvcneunt©groflis($.  jo* 
Mith. ) ,  quos  fi  addas  prctio  unius  menfura ,  quod 
cft  io  grofforum  ,  prodibunt  16  groflG  ,  pretium 
unius  mcnturx  viiu  gcncrofioris . 

PROBLEMA  St« 

1 6 1.  Dato  pretio  vinigenerofi  & pre- 
tio  vi/iorisy  determinare  quantitatem 
vini  vilioris  gencrofo  commifcendi ,  ut 
dato  aliquopretio  medio  ven/re  queat . 
Sitpretium  uniu«  menfurx  vinige» 
nerofi  =  a 
vilioris  =  b 
medium  =  c 
quantitas  unius  menfurx  =  i 
quantitas  vilioris  commifcendi  =x 

erit  pretium  cjus  =bx 
quantitas  gencroli  commifcendi  =  i—x 
erit  ejus  pretium  =a — ax 
Quarc  per  conditioncm  problematis 

a  —  ax  +  bx  =  c 

ax  ax  Add»ob 


a  +  bx  =c+ax 
bx  bx 


Subtr. 


a  =  c  +  ax- 
c  c 


.bx 


Subtr. 


a — c  =  ax — bx 

(a — c) :  {a — b)=x 
Sit  «=t6  ,  *  =  io 


*— iDhid. 


Crit  *= 


(16—  I»):(l6—  io)  =  4t6  =  T. 

Mxamen:  Pretrum  ^  vilioris=  67 ,  y  gencrou 
=5T>  ideoquemcnfu^xmixti=6T  +  J-r=I,• 

hoBLEMA  5*. 

163.  hvenire duos numeros  ejuscon- 
(  ditionis ,  utfaclum  Jumma  &  differen- 

Itia  quadratorum  fint  inter  fe  o-qualia . 
Sit 
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Sit  numerus  major  r=x ,  minor    y : 
erit  per  conditiooem  problematis 
x+y  =  xy 

y      y  Sobtr. 


x=xy~y 

—  -  «—i  Divid. 

x :(x —  i  )~y 

Quodfi  valor  ipfius  v  jam  inventus  5 

fubftituatur  in  aequatione  finifteriore ; 

habebimus 


X* 

X*  ix+l  x 

x4- 

xxJ-f  x*— -x*=x 

zx^rrx* — x* 
X5     xJ  s 

'x4~ 

.;3x*=— xa 

»*  4-i  Muk. 
J— X* 


Subtr. 


 $X  = 


jr*Divid. 
Add.  ($.  14 j) 


z!>=v*=iv$ 


Extr.  rad. 


*  =  $±}V$ 

Eft  vero|  +  }Vs  fed 
|  —iVs  non  eft  numerus  minor  , 
quia,  fi  numerus  minor  diccretur^, 
ad  aiiam  acquationem  deveniretur , 
quemadmodum  apparet ,  fi  valore 
ipfius  x  per  aequarionemxjy  — -x~y  rc- 
perto  &inaequatione  x* — /=xjr  lub- 
ftituto  >  reduclio  legitime  inftituatur . 
Tunc  enim  reperitur  y  =  \-&\V$  , 
ubi  } — JV$  eft  radix  falfa ,  quia 

}V~5>}- 

£«»«ii  :  Eft  enim  x+j  —  i-f-V» ,  .*r=; 

Problema  55. 
1 64.  JDrf//  «  progrefftone  aritbme- 
tica  terminof>rimo&  uittmo  atfue  dif. 


ferentia  terminorum ,  invenire  numerum 

terminorum  & funtmam  progrfjfionis . 
Sit  terminus  primus  =a 
ultimus  —b 
difterentia  —d 
numerus  terminorum  =* 
fumma  =y 
erit  ($.  333  Aritb.  &$.  107  Anat.) 
b=a  +  dx — d  yz=\(b  +  a)x 

d  d  Add. 

b  +  d—a  +  dx 

a     a  Subcr. 

h  +  d — a=dx 

  dDivid. 

(b+d — a):d=x 

Quodfi  hic  valor  in  acquationedextra 
fubftituatur;  habebimus 

y=\(b+a)(b  +  d — a):d=(b*+ 
bd—.ab+ab+ad—a3')'.  %d=(brx+ 
bd+ad—**y.xa=%b+a)+{bi-~ 
a*):id. 

Sir  *—x,  £=17,  i—l  t  erit  *  =  (  17-I- 
|— i):,=  ,8:J=*,  *j  =  ii :»7  +  0  +► 

PrOBLBMA  54. 

165.  Datitterminoprimo ,  differen. 
tia  terminorum  &  fumma  progrejfionis 
aritbmetica* ,  invenire  numerum  termi* 
norum  &  terminum  ultimum . 
Sit  terminus  primus  =a 
diftcrentia  =d 
fumma  =c 
ultimus  ~y 
terminorum  numerus  =x 
erit  (  $.  3 3 3  Aritb.  &  §.  107  Anal  > 
\x(a+y)  =  c  a+dx—d=y 

»MuIt. 


ax+xy=ic 
ax  ax 


Subtr. 


rc — ax 


y  =  (xc — ax):x 


xDivuf. 


Ergo 
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2C — ax=ax  +  dxz —  dx 
ax  ax 


Mult. 


vax 


—  dx 


.d  Di  vid. 


%C       ,  — 

7?=*  +-J 


hoceft,  fifiat(  la  —  d):d=m, 
2c:d  =  x*+wx 

^«j1  Add. 

-f  tr :  d  =  x*  +m  -f 


OT 

m 


X(\m*  Jrxc.d)  —  \m=x 

—  t  »  confcqucnrcr  «^Vth+H1)^^ 

18  —  3  =  1-1-15=17. 


2f<  <*  0 


iiarc 


Problema  55- 
t66.  D*tf/7  termino  primo  &  ultimo 
una  cum  jumma  progrejftonis  aritbmeti. 
c<e ,  invenirc  numcrum  &  dijferentiam 

<«  p  „  W  J  -  ».  .  AU 

W9  9  9999  ff  Vf  W"#  . 

Sit  terminus  primus  =4 
ultimus 
fumma— r 
difFcrentia  =ry 
numerus  terminorum  =x 
crit($.2?S  Aritb.&§.  107  Anal.) 
lx(a  +  b)=c         *  +  x)— yrzJ 

—  .   X 

x(a  +  b)=ic 


x=ic:(a  +  b) 
tc 

ic  —  a — b 


a+b 


sit«=*,  *=n7  .  *  =  n  — 


xy~y=b — 4 

—  xc  —  a  —  b 

—  57:  erit  r  =  U4:>9 
95=3- 


acquatiorefolvitur  in  analogiam 

ic  —  a — b:b  —  a=b  +  a:y 
quac  fcquens  fuppeditat 

Throrrm*:  ln  progreiTione  Arithmetica  eft  ut 
diffcrcntia  fummz  cx  tcrmino  primo  &  ultimoa 
duplo  fummx  progrcflionis  ad  dirFcrcntiam  cerwii- 
niprimi  ab  ultimo  ,  ita  fumma  tcrmiiii  primi  Sc 

Problema  56. 
167.  Datis  differentU&  numerotcr. 
minorum  una  cum  fumma  progreffonis 
aritbmetkte  , 
mum  &  ultimum . 

Sit  numerus  tcrminorum  =r» 
aincrciui4  — *• 
fumma  =c 
terminus  primus  =x 
ultimus  ~y 
erit  (§.  3  %  i  Arkb.  &  $.107  Anal  ) 
\nx  +  ]ny=c  x  +  nd — d=y 

h.c.  nx  +  \nzd—\nd=c 


t*  + 


-*.Divid. 


IX 


=  \c:n  -!—  nd+  d 


iDivid. 


x=c  :n  —  tyd+\d 

Sitn=5,  c=J7=  eritx=9r+»i- 

_-9  =  a,&:^  =  a+i8-3^7. 

Problema  57- 

168.  Datis  diferentia  terminorum  , 
termino  ultimo  &  fumma  progreffonis 
aritbmctic*  ,  invenire  terminum  pri- 
mum  &  numerum  terminorum . 
Sit  terminusultimus=* 
terminorumdiffer.=</ 
fumma  =c 
terminus  primus  =x 
numerus  termin.  =y 
tr\t{§.lllAritb.&§.io1Anal.) 

b 


rl  hw  C 


oogle 
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jr(£  +  x)  =  2<r  4+//—  x— </y 

2f  :(*  +  x)         (*+</— x)  • 
Quamobrem  ($.87  <4ri/& ) 
2<r:(£  +  x)=  (£  +  </—  x):<j 


zcd:(b+x)=.b  +  d — x 


dMult. 
—  H-*  Mult. 


zcd=b*  +  W —  £x  +  bx  +  </x  —  x* 


x*  —  dx~b*  +  bd—  zcd 

4*    \*  "(S:x4j) 


h.c.  x  + — =  . — 
x  » 


4-  a  — —  cx 
n 


Mulr. 


+  C 


icx :  n~  — •  a 
2  nl 


+fa:», 


x*  —  zc x :  n  +  c *  :  »2  =<"*  :  »*  —  <* 


*= ¥±V{  K + r + 

Quodfi -£</>  x  $  erit  ^</-— x  quanti- 
taspofitiva,  idcoquex=^</ — V(^ + 
V + W —  zcd ) :  fi  vero  ^</<* ;  quan- 
titas  W«— x  atquivalct  pnvatiyo ,  ied 
* — 4</  pofitivo  ,  -idcoque  x  =-£</+ 
V(id*+b*+bd—zcd). 

Sit  *=I7»  d=3>  c=57-  <«t  *  =  f  + 

r<*  +  *«*  +  fi  — J4*-)=-*+V<»*— *  ) 

=x+r^=  i  +i=i=t,  &/=(i7+ 

3—  *)>*=H  =  6- 

Probuma  58. 

169.  D*tf/7  fummaprogreffonis  arith- 
meticte  ,  nuntero  terminorum  &  faclo 
cx  primo  in  ultimum ,  invenire  termi- 
nos  ftngulos . 

Sitfa&um=* 
numcms  tertninorum  — » 
fumma=:r 
terminusprimus  =x 
ultimus=y 

erit  ($.107 &per  condit.probi  ) 

i»(x+y)~c 


x  -\-y~  zc:n 


xy=  a 

inDivid.  xDivid. 

y=a:x 


*=-£-±W2:»a—  4) 

Signum  +  valet  pro  termino  ulti- 
motugnum  autem  —  pro  primo . 

Sit  f  =  57 \.  n  — 6,  <  =  34  :  eritJr=-"-?~ • 
~  "  )  =  9*  -  VT  90]—  34  )= ?  f 

=  H  +  7i-  =  i7. 

PROBLEMA  59- 

170.  Invenire  numerum  terminorum 
in  ferie  imparium  fummandorum  ,  ut 
prodeat  patenti  d  dat a  numeri  dati. 

Resolutio. 

Sit  numcrusdatus  =» 
erit  digniras  ejus=»m 
tcrminus  primus  progr.  =  1 
difter.term.  =2 
Sit  numcrus  term.  —  x 
erit  fumma  progreiT.  =x*  ($.108  ). 
Ergo  per  conditionem  probl. 
x*  =  n™ 

E«r.  Rad. 


_m:a 


x=» 

Patetideo,  problema  non  eflepof"» 
fibile  nifiin  iiscafibus,  ubi  exponens 
dignitatis  m  cft  numcrus  par,  utpcr 
2dividi  poflit. 

E.gr.  Sirm  =  v,  critjr  =  »,  hoccft,  DUJne- 
rus  tcrmirorum  eli  idem  cum  radrcc  quadrata  , 
qncmadinodum  fupra  repcrimus  <  § .  1*10).  Sit 
w  =  4*,  irit  *  =  nl,  hoc  cft  ,  ninrerus  termi- 
nortm  fuir.nisndorum  cft  radicis  quadratus ,  fi 

potentia  J 
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potenra  quarti  gradus  dcfidcretur,veluti  fi  »=  », 
crit»4  —  ,  +  3  +  ,  +  7:=i6. 

Problbma  60. 
171.  Invenire  numeros  imparestot- 
idem  numero ,  quot  numerus  datus  ba- 
bet  unitates ,  &  quorum  additione  pro- 
dit  potentia  data  numeri  bujus  dati . 

Resolutio- 
Sitnumerusdatus=r» 
dignitas  ejus  —nm 
terminus  primus  =x 
Quoniam  in  lcrie  numerorum  im- 
pariumdifterentia  terminorum  —x  & 
numerus'terminorum  eft  n  per  bypotb. 
crit  fumma  progreflionis  =«*+»* — « 
(  §.  108  ),confcqucntcr  perconditionem 
problematis 

+     —  »="m  .... 

n — 1     0 —  1  Subtr. 
x—n"''1  — »+T 
Patet  ideo  problema  efle  poflibile 
inomnicafu. 

Sit  c.gr.m  =  »,  crit  x  =  i» — »  +  1  =  1 ,  «t 
fupra(  $.  110;. 

Sit  «»=j  ,  erit  *=»*  —  »+i.  Sit  rorro 
*—  x  ,  erit  *  =  4  — i  =  j  ,  idcoque  i3  =  3 
-f-  5  Z=8  •  Sit«=rj,  erit  .t=9  — »=7  »  idco- 
quci3=7  +  9  +  «»=*7;  . 

Patet  igitur  quomodo  numericubi- 
numerorum  imparium 
procreentur. 

Sit  w  =  4  ,  erit  *  =  »'•-  »-4-  t  •  Sit  Porro 
»=*  ,  erit  *— 8  — 1  =  7  ,  ideoque  i  =7 
4.9=16.  Sit  n  =  3  ,  erit  *=»7  — »  =  »j, 
idcoqucj4=**  +  »7  +  *9==8x.  c. 

Sit  «  =  j  ,  ent  *  =  »4— «  +  i  .  Sit  porro 
«=»,  crit*=  16  —  1  =  15,  idcoque*5  =  15 
+  17=3».  Sit  »=} ,  crit  x  —  ti  — 1  =  79, 
idcoquc  35=79  +  81  +  83  =  14?. 

S  CHOLIQN. 
17».  Mtr*  i$hur  fmUhm  •fltUimu,  **  "?"m 

tironum,  fmmOl  fttnti*  Wtf****  F»*" 


WolftOpcrMatbTom.l. 


ftciint  mulionut  intricttiui  fraftnitnr  in  Miftttl*mti> 
Btrtlintnfbu,  p.3»7&lcqq. 

Problema  6r. 

17$.  Invenire  tres  numeros  continue 
proportionales ,  dato  facloex  quadrato 
tertiiin  primum  unacum  denominatorc 
rationis. 

Sit  faclum  —a 
denominator  ~m 
terminus  primus  —x 
erit 

Quareperconditionem  problematis 

4  % 

a  sr  w  x 

:  m^rrx* 
\T(<f  :/»4)=x 

t 

Sit  e.  gr.«=648  ,  w=j  ;erit  -r=V(<M  !  8i) 

=V8  =  ».  Hinc  terminus  fccundui  mx=z6  , 
cVtertius  wl*=  18  . 

iEquatio  prima  in  hanc  refolvitur 
analogiam  ,  i:w4  =  xJ :a  (  $.  199 
^r/Vi>.  ).  Quare  cum  1  :m*  fit  ratio 
quadruplicata  rationis  1  :m  (  jT.  159 
yir/V^. ) ;  fequens  enafcitur 

rfcareM!  Cubustcrmini  primi  in  proportione 
gcomctrica  continua  cft  ad  factum  ex  quadrato 
icrtiiin  primamin  rationc  quadruplicata  primi 
ad  fccundum . 

Problbma  62. 
174.  Numerum datumintres  partes 
continue  proportionales  dhidere ,  dato 
denominatore  rationis . 
Sit  numerus  datus  —a 
denominator  —b 
pars  prima—  x 
erit  fecunda  —bx 
tertia  z=zbxx 
&  per  conditionem  problcmatis 
b2x  +  bx  +  xz=a 

 2.  _  .   .*+*+!  Dmd. 

«=*:(?+»+«) 

Nn  Sit 


(S.H4) 


282    ElementA  Jnalyfeos, 

$:ti  =  4,  ,=4f.  eritJr  =  4*:(i*  +  4  +  0 
=  41:11  =  »  .  Hincpars  lccunda  4*  =  8,  & 
tertia  J**  =  ji . 

Extmtn:  »  -f-  8  +  3»  =  ♦*  • 

Problema  6$. 

175.  Numerum  datum  in  terminos 
quotcunque  proportionales  refohere ,  da- 
to  denominatore  rationis . 

Sitnumerusdatus  —a 
denominator='» 
terminusprimus  =x 
erit  fecundus  =mx 
tertius  =w»*x 
quartus  —m  x  &c. 
Ergo  per  conditionem  problematis 
x  4.  »7X  +  m*x  +«Jx  +  W4X  &C-4 
i+OT+OTa+OT}  +  w4(5cc.) 

Sit  .=  364,  w=?  &  tcrinini  fint  numero 
fev,erit*  =  j«4:(i  +  3  +  9  +  *7  +  8'  +  *43) 
=  364: 164  =  1  .  Ergo  1 ,  3,  9»  Vi  81 »  *4j 
eft  feries  proportionalium  qtucfita. 

PrOBLEMA  64- 

176.  Interduos  numeros  datosinve- 
nire  quotcunque  medios  continue  pro- 
portionales . 

Resolutio. 

Sit  primus  datorum  —a 
ultimus  —b 
mediorum  primus  =x 
numerus  mediorum  =i» 

erit(  perconditionemprobUmatis  & 
§.  301  Aritb.) 

t  ir  aT  &c-  h> 

confequenter  (  §.  118) 
xm+I:/Jm-i__^ 


xra+1  =*m* 

m+t 

x-Va^b 


Mult. 


Sit4=i,  i  =  i4j ,  m  =  4ieritw  +  i  =  5, 

ideoque  V*43  =  J  »  confcqucntcr  termini 
intermedii  funt  3 ,  9  ,  17 ,  8< . 

S  C  H  O  L  1  O  N. 

177.  Mwumu**S*dtltt  ttlmUdignitttnvi  fuftn*. 
niffl  prodigith  finrnlh,  qnalh  txut  fri ^mdrath  C> 
ci.fc»j($.  xtfArith.). 

COROILARIUM. 

178.  Quodfi  numcrus  ,  qui  exprimit  termi. 
nuin  dcfidcratum ,  fucrit  n  ;  erit  incdius  propor- 
tionalis  =  *n  :*n_1  .  Quare  fl  pro  *  fnbflitua- 

tur  valor  modo  inventus  V«m £  z~ *m :  1  m + 1  ) 
l  l  ■•(«"♦*  '  •,  prndihit  numerus  quxfitus  = 
Amn  :  (  m+i  )(,«:(  m+i  )  :-n-i  — ,nin  :  (  m  +  i  ) 
j,n  •.  (m  +  i  ).4(mD-mtn-t  )  :  (ni+i)__4(  cn-n 
•»1  )  :(m+i)'in:(ro+i). 

SCHOLION. 

1 79.  Cndtnt  t.gr.  inttr  1  &  145  tputtttr  mtdii  frt» 
fvthndlti  continut  &•  auttratnr  w«m  fttttndui :  trit 
a  =  1 ,  b  =  »43 ,  m  =  4 ,  n  1 ,  idttqnt  (ai— 
n  +  i  ):(m+i)=7,  n:(  m-f- 1  )  =  f, 

qntnttr  nttmtrmt  qmttfitui  V»  '  b  * = Vj  9049 = 9 . 

Problema  65. 
180.  Z?_f<*  fumma  termini  primi  & 
ultimi ,  itemque fumma fecundi  &  tertii 
inprofartione  ftve  contiaua  five  difcre- 
ta  y  una  cum  dencminatore  ratknis ,  in- 
venire  terminos  fmgulos . 
Sit  iumma  I  —a 
\\z=,b 
denominator  =« 
terminusprimus  =x 
eritquarrus  =*— -x 
fecundus  —mx 
tertius=J — mx 
Quare  per  condirionem  problematis 
x\mx—b —  mx:a  —  x 

Hinc  ax  — x1 —mbx  ■ —  iw*x*  (f.t97  jrit.) 

*  Divid. 


a  —  x~mb — m*x 
mzx  —  x~mb — a 


mb  —  a 
m1  —  1 


.**-jDivid. 


Sit 
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Sie  «  =  1 1 ,  £=  11  j  m sr : 


ene  *  = 


—  ■  - »  »  1  »         -  — - 

(»1  —  ij):(4  —  1  )  =  9 : 3  =  3  •  Hincterminus 
fccundus mx=£  ,  tcrtius       -u  =  n  —  6=5 
&quartu»  4 — *  =  ij —  }  =  10  . 

Problbma  66. 
1 80.  lnvenhe  tres  numeroi  continue 
froporthnales  ejus  condithnis ,  *f 
rentia  primi  &  fecundi  aquetur  numero 
dato  <y  differentia  fecundi  atque  tertii 
tqualis  fit  itidem  numero  dato . 
Sit  differentia  1=4 
diflerentia  II  =* 
terminus  I  _=x 
erit  II=rx4-* 
III_=x  +  *+* 
Hinc  per  conditionem  problematis 

i.  — .-»-___________..____ 

xa  +  <*x  +  Jx=x*  +  zax  + 


x*  +_tx 


bx—ax  +  4* 

*x.— Afx-r*1 
— —  i   :  (*— * 

Sit  *  =  8  ,  i 
-64: 16  =  4 . 
=  4+8  =  11  ,  &  tc 


-)Divid. 

:(£ — _r) 

4  i  erit  x~64.:(\4  —  8) 


=  64:16  =  4.  Hinc  terminus  fecundus  *+.• 
=  4+8  =  11  ,  &  tcrtiui 
+  14=16. 

Analogia ,  in  quam  relbl  vitur  acqua 
tio  penultima,  b-~a\a  —  a\x  fe- 
quenscontinet 

Thtwtm*;  Sr  fueriot  tres  numcri  cantinuc  pro- 
portionaJes,  erit  diflerenria  primi  &  fecundi  nu- 
rnerus  medius  proportionalis  inter  difterentiam 
dirTcremiz  tennini  pritni  &fecundi  a  diffcrcntia 
fccuudi  ac  tcrtii&terminum  primum. 

PrOBLBMA  67. 
181.  Datis  in  progrejfone  geometrU 
caterminoprimo  &  ultimo  atquetermu 
norum  numero ,  invenire  denominatorem 
rathnis. 

Sit  rermious  primus  =*» 
ultimus  —b 
numerus  terminorum  —n 


Erit($.ixi) 
b  —  x^a 


■■  Divid. 


b:a=, 

t,i  A*-tl.ai  :lx>-i)=x  Exlr-  «d- 

Sy 1 4=  i,  £=486 ,  n  =  6  i  erit  «^VfrStf :  i) 
=  V»4J  =  j. 

Problema  68. 
181.  D*///  denominatore  rationir, 
terminorum  numero  &  fumma  progref- 
Jionis  gcometric*  ,  invenire  terminum 
primum . 

Sitdenominator  ~m 
numcrus  terminorum  —u 
fumma  progreflionis  —C 
terminusl  =# 
erit  ultimus  =«IW< 
conicquenter($.  izi  ) 
c—(mnx  —  x) :  (1» —  1) 


— c=mnx — x 


w  — 1  Mult. 
mB  —  iDivid. 

(«w — c):  (m  —*i  )=x 

Sit  m  =  a  ,  »  =  6  ,  (  =  718  i  eru  •*  = 
1.718  .-718=1 . 

Analogia ,  in  quam  zquatio  penul- 
tima  rcfojvitur ,  c :  x—mh — .1  :m —  1 
fuppeditat  hoc 

ThtoTtm*:  Summa  progreffionis  geoaxtricc  eft 
ad  terminum  primumut  dignitas  dcnomioatoris 
racionis,  cujus  exponens  numcro  terminoxum  z. 
rjualis  eft»  unitatq  rrjulltaea  ad  dcnominaiorcm 
ipfum  uoitatc  imraiautum . 

Problbma  69. 

183.  Datis  in  progrcffione  gemetrU 
catermino  primo  &  ultimo  una  cumde. 
namiuatorerathuis,  invcpire  numerum 
terminorum . 

Sh  terminus  primus  —a 
ultimus  ~b 
denominatorrationis  z=m 
numexus  terminorum  z=x 
crit(^.  ixi  ) 


284    EUmenta  Analyfios, 

mx'*a  —  b,  hoc  eft ,  fi  logarithmus 
ipfius  a  ponatur  la  &  logarichmus 
ipfius  m—lm 

xlm — Im  +  ia—.lb    ( jj.j41.jj7  Arith. ) 


Im  Divid. 


xlm—ib — la  +  lm 

x='Jb—la):lm+i 
$it<  =  »,  t  =  48^»  »»=J>  crit 

/£  =  ».6866363 
/4  =  0.}0I0)00 

*— /*=i.  3  856063 


im  =  0j/fxX*i 


6  =  * 


Problem  a  7°- 
184.  DtffrV  Jumma  progrejfionis  geo 
metrkcfy  termino  primo  atque  ultimo 
invenire  numerum  terminorum  ac  deno- 
minatorem  rationis . 

Sit  fumma  —c 
terminusprimus=:<* 
ultimus  rr£ 
denominator  rationis  => 
numcrus  terminorum  =-* 
erir($.  izi) 
<-=(*y—*):0<~-  1)  b-y*'*a 

7  — iMult. 


*-*Dirid. 


ry  —  c~by — <a 

y=(c-—a):(c  —  b) 

^fiquatio  altcra  adhibiris  logarith 
mis  in  feauentem  dcgeuerat  (  J.  341. 
337^"'*) 

#=xfr —  ^+/<* 


Pars  LSett.lt.Cap.I. 

ib—la 

—  ■  |-i  =  * 

!(c~a)  —  i(c—b) 

Sitc  =  7i»,  «  =  »,  (  =  486:  cric 

/£  =  1.6866363  c  =  7*« 

/4  =  0.3010300  A  =  486 


#  +  /* —  ia—x/i 


^Dirid. 


</*—/*):/*+ 1=* 

Quodfi  fubftituatur  valor  ipnus/y 
paulo  ante  invcntus ,  quieft/(f~«4) 
— ./(*• — habcbimu9 


llt  — U  =  1. 3856063 

i(t— .*;=i.  8609366 

/(c  —  /0  =  1.3838154 
D;:l'cr.=~ 


477111» 
13856063  /J 
477JH*  V> 


«  —  6  =  14* 

<=7»S 
«  =  * 

c— <t=7»4 


6  =  * 

PROBLEMA  71. 
185.  Datisin  progrejfione  geometrU 
ca  faSio  ex  primo  in  ultimum  t  numero 
terminorum  &  denominatore  rationis  , 
invenire  terminum  primum  &  ultimum . 
Sitfaclumrz/ 
numerus  termin.  =0 
denominator  ~m 
terminus  primus  —x 
ultimus  —y 
erh(per  conditionei probltmA  §.111) 

—  ^       *Divid.  J 

y  '■ — f '  x 

Quare(£.87  Aritk) 


f-.x—m^x 
f=  m^x* 
f:m""-x* 
Vf:V»>u'f-x 

m  —  i  ,    »  r=  6 


xMulc.] 
ma-t  pjvid, 
Extr.rad. 


,  /=97*  i  erit  *  = 
Vm:V*»4J=V4=»  ,  &^=/-:*~97l>, 
=  4«. 

Demnitio  ij. 

186.  Tres  vel  quatuor  quantitates 
dicuntur  barmonice  proporthnales  ,  G. 
in  .priorc  cafu  dirTerentia  primx  &  fc- 
cundz  fuerit  ad  diffcrentiam  fecundac 
atquc  terttx,  utprima  ad  tertiam; 

in 


« 
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in  cafu  pofteriore  differentia  prim* 
&fecundae  ad  difFerentiam  tertia:  & 
quarta  u  t  prima  ad  quartam . 

E.gr.  io  ?  i«&4ofi»M  m  proportione  tuvmo- 
aica  -•  eft  enim  6 :  14=  10 :  40  • 

Si  termini  proportionales  in  cafu 
oriore  continuentur;  oritur  Progrejfo 
barmomca . 

Problema  7*« 
187.  Datis  duabus  quantitatibus  , 
invenire  tertiam  barmonice  proportio- 
nalem. 

Sit  prima  =a 
lecunda  =b 
tertia  —x 
erit($.i86) 
B-~a:x — b=a:x 


ax- 


>*X  (§.*97JThh.  ) 


lax — <bx= 


***—b  Divid. 


x=ab:(xa — b) 

r  E.gr.  Sit « = io,  4  =  1 6;  «ric  * =1 60 :  (»0—1 6) 
=  160:4  =  40. 

-<£quatio  penultima  in  hanc  refol* 
▼itur  analogiam  za — b:a=b:xy  un- 
«de  lequensenafcirur 

Thnrtm*  :  si  fuerint  tres  numeri  harmonice 
proportionalcs  j  crit  difltrcntia  fecundi  a  duplo 
primi  ad  primum ,  ut  lccundus  ad  tcrtium . 

CoROLLARIUM  I. 

188.  Siio=£}  erit  *  =  :  o ,  confequenter 
i:o=*:ji(  §.  i-j^  jiritb.) .  Quare  cum  non  fit 
1=0  ,  ncc  crit  *=«*,  idcoquc  in  hoc  cafu 
nullus  numerus  harmonice  proportionalis  ipfis 
mScb  inveniri  poteft.  E.  gr.  fi*  =  1»,  6  =  14  }erit 
juxta  regulam  *=i i . 14 :  (14  —  »4)=!  1.14:0. 
Sednon  licet  n.i4feuaS8  protermino  tertioaf- 
fumerc  :  alias  enim  foret  11 :  »64  =  1% :i88 
(  f.  18«) .  Quod  abfurduin.  Multo  minus  inve- 
niripotcrit,  fU>.i4. 

COROLLARIUM  X. 

189.  Quodfi  cs  tribus  harmonice  proportiona- 
libus  6,  8  ,  1»  tcnninui  fctundus  lumatur  pro 
*,  tcrtius  pro  b;  invenietur  quartus  harmonice 


continue  proportiooalis  =  8  .  t»  :( 16—- 1*  )  = 
8.11:4=8.3=14. 

CoROLLARlUM  3» 

190.  Cum  eodem  modo ,  fitertius  pro* ,  quar- 
tus  pro  k  funutur,  quintus  invcniri  qucat  tk.  ita 
porroin  infinitum,  datisduobustcrinniisprogrcf- 
fio,  fi  po(fibile($.  »88) ,  continuatur  pcr  re^u- 
lam  inventam.  E.  gr.  fi  «  =  10,  6=11  }  t.it 
tertius  1» .  »0 :  (10— 1*)=  15  .  Inde  quarrm 
ii.ij  :(i4—  i J)  =io;  quintus  1  J.io:(  jo  — 10) 
=  jo;  fexrus  10.  jo:(40— jo)=»So  .  Scd  ul- 
terius  continuari  ncquit  ob  60=1.  jo(  J.i8l ) . 

PrOBLEMA  73- 

191.  Datif  duabus  quantitatibus  , 
invenire  mediam  barmonke  proporth. 
nakm . 

Sit  priraa  =•* 
fecunda  =x 
tertia  =b 
erit  x—a:b— x=a:b(§.iZ6) 


bx  —  ab=ab  —  ax(§.*97  Mhh. ) 


ax  +bx=zab 


4  +  tDivid. 


x=%ab:(a  +  b) 
E.  gr.Sit  «=10,  4  =  40  }  erir  *  =  8oo:  jo 
=  16. 

JEquatio  penultima  in  hanc  refol  vi- 
tur  analogiam  a + b :  ia=b:  x  ,  unde 
fequensenafcitur 

Thetrem*  :  Si  fuerint  tres  numeri  harmonice 
proportionales  i  erit  fuinma  primi  &  ultimi  ad 
primi  duplum  ut  ultimus  ad  mcdium . 

Problema  74« 
191.  Datis  tribus  quantitatibusjnve» 
nire  quartambarmonkeproporthnaiem. 
Sitprima=* 
fecunda  =b 
tertia  —c 
quarta  —X 
erit($.i86) 
b—a:x  —  c=a:x 

bx—ax=ax—ac  ($.197  Arith. ) 


ac=iax 


ac:(ia—*b)  —  x 


n  — J-DiviJ. 


Sit 
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Sit  e.  gr.  <=6  ,  *  =  l,  «  =  »*i  erit*  = 
7»:(  »i— *)=  71:4=18. 

^Equatio  pcnultinia  ip  hanc  retol- 
vitur  analogiam  za—b:  a—C :  x  ,quac 
ftquens  fuppeditat 

Thnrrmn :  Si  fuerint  quatnor  quantitatcs  har- 
monicc  proportionalcs  •>  crit  ut  dsfiercntia  fecun- 
dx  a  duplo  prim*  ad  primam  ,  ita  tcrtia  ad 
quartam . 

D  E  F  I  N  I  T  I  O  14- 

195.  Proportio  contrabarmonica  cR 

ca  terminorum  trium  relatio,  inqua 

diftcrentia  primi&  lecundi  eftaddif- 

ferentiam  lecundi  &  tertii  ut  tertius  ad 

primum . 

E.gr.  3 ,  5  &  6  funt  numcri  contraharmonice 
proportionales cd enun  » :  1 =6 :  j . 

Problema  75. 
194.  .D*///  </«*£*/  quantitatibut  , 
invenire  tertiam  contrabarmonke  pro- 
fortionalem . 

Sit  prima  =4 
fecunda=£ 
tcrtia  =x 
crit(5.i9j) 
£ — 4:«. —  b=x:a 

ab — aaz=xx—bx  (5.297  Aritb.) 
\b*         y  AdJ.  (g.143) 

+  4* — a*=zn*  —  *x  +  i** 

1  Extr.rad. 


)=* — j*obx>6 


E.  gr.  S  t  «=j  ,  *  =  ,  ;  crit  *  =  £  + 

■>  - »  >  =f+V^=f  +*= 

Problema  76. 
195-  duabus  quantitatibus,  tn. 

venire  mediam  contrabarmomce  pro~ 
fortknalcm. 

Sit  prima  ~a 
media  — x 
tertia  ~i 


crit(S.i93) 
x — a:b — xz=.b:a 

ax — a*z=bx —  bx  ( $. »9;  Mitb.) 


ax  +  bxz=a*  +b* 

 -  —  -—  «  +  &Divid« 

x=.ia>+b*):(a  +  b)  ^ 

E.gr.  fit -  =  hb  =  6; erit x=z {9  +j6) : ( j+6) 
=  45:9=5- 

Tbevrtnta.  si  fumma  duorum  quadratorum  di- 
viditur  per  fummani  radicum;  quotuseft  jntcrra- 
dices  medius  contraharmonicc  proportionali* . 

Definitio  15. 
196.  Numerui  pronicuselly  qui  ag- 
gregatocx  radice  dStquadrato  ejuidem 
«qualis. 

C  o  ROLLARIUM  I. 

197.  Si  in  progrefltone  arithmetica  terminus 
primus  fuerit  1,  dirrercntia  tcrminorum  rtidem 
* ,  numcrus  terminorum  =  n  i  erit  lumma  pro» 
greflionis  =i»  +  f(  1»1 — ».)»($.  10«  )  =  i» 
+  »  *  —  »=n 1  +» ,  ideoque  numerus  prpnicus  , 
cujus  radix  numero  tcrminoruinxqualts . 

COROLLARIUM  Z. 

198.  Patertgicurnumerospronict»  prodire  per 
fummatione»  prog:cflioni*  numcrorum  panuin. 
Sit  cnim 

progreflio  » ,  4 ,  6 ,  8  ,  10  &c. 
erunt  pronici  * ,  6, 11,10,  jo  &c. 

PrOBLEMA  77. 

199.  Ex dato  numero  radicem pronU 
cam  extrabere . 

Resolutio. 
Sit  numerusdatus  =<*,  radix  pro- 
nica  =x; 

erit($.  196) 
x*  +  x  =  * 

i     J  Add.  (/.143) 

— r— 


S+x+l=a+$ 


Extr.  rad. 


i+x=v(4+|)=yin±i2 


r=§VU*+-l) 


x=jv?4*+i)-^ 

ThnrtJM :  Si  quadruplo  numeri  pronici  adda- 
tnr  unitascV  radix  unitate  multlata  biiariamdi- 
t iditur  j  qttotus  eil  radix  pronica . 


Sit 
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Ex.-men:  Nam  64  +  8  =  7»- 

Pr  OBl  EM  A  78. 

200.  lnvenire fummam  quadratotum 
&  cuborum ,  quorum  radices  in ferie  nu- 
merorum  naturaliprogrcdiuntur . 
Sit  0+1  +  1  +  1  +  1  +  1  &c.=/»° 
o+i+2+3+4+5  &*.=/»' 
0+1+4  +  9+1 6+2  s  &c.=/»* 

O+I+8+27+64+125  &C.=:Jni 
&C.  &C. 

j  +  ^  +  ^  +  I  +  I  +  I&C.  =/(»+i)° 
,  +  2  +  j  +4+  5  +  6  &c  =/(»+i/ 
!+4+9+i 6+25+3 6  &c.  =/(»+i)* 
x+8+i7+64+i  25+21 6  &c=/(»+i) 
&c.  &c. 

Nimirum  /»°denotat  fummamquot- 
libct  unitatum  fcrici  a  cyphra  inci- 
pientis ;  /( »  + 1 )°  fummamquotlibet 
unitatum  ieriei  abunitatc  incipientis, 
quia  o  ert  exponens  unitatis(  JT.  55  ). 
Sed  »  reprsefentat  unamquamque  uni- 
tatem  in  ferie  prima ;  n  +  1  in  altera . 
Ergo  fi  numerus  terminorum  in  utra- 
queferie  idcm;  erit  /(»+1 )° — fr° 
=(*  +  i)°=i.  Sirailiter/^denotat 
fummam  ftriei  numerorum  natura- 
lium  acypbra  incipientis  &»quemli- 
bet  ejus  terminum ;  /( »  + 1 )  fum- 
mam  lerieieorundem  numerorum  ab 
unitate  incipientium&»+ 1  quemli- 
bet  ejus  terminum  1 ,  1,  3  &c.quia 
exponens  radicum,  feu  dignita- 
tis  primse  ( $.cit. ) .  Quare  fi  in  utraque 
feric  fuerit  idem  terminorum  nume- 
rus;  erit/(  11 +I;1—  /»'=(»+ 1/, 
ubi »+ 1  terminum  ultimum  ferici  ab 
unkate  incipientis  denotat,  quofcili- 
cet  ea  differt  a  ferie ,  qufc  a  cyphra  in- 
choatur  .  Eodcm  modo  patet ,  eflc 
/(»  +  0*— /»*=(»  +  1  )V(*  +  1 ) 


— fn '=(»  +  r)J ,  /(  n  +  r)4— /»4  = 
( n  +  1  )4  &c.  &  in  genere  /(  »  +  1  )m+ 1 
— /»m+,=  (»+i)m+\ 
Jam  (»+i)a=»*  +  2»+r(jT.  81) 
/(»+!)'  -/«'+z/„'+/g0  +  i 

/0,  +  1)* ^f„*—f„°^  ^  =  2y«' 

h^OD/(»+ 1 )*  /»*  =(»  +  l)2  />rr«V*. 

(»+i)2  — 1  =  2/«' 
 -  =-t-t  ?  rr  *Divi<i. 

i(«+I;2-i/«o-^=^, 

E.gr.Sit  n  =  j^rit + («+i)*=  -^=1 8,  f /,»° 
—  1^ ,  idcoquc  fnJ  fumma  omnium  raJi- 
cmrt  ab o  ufque ad  5 ,  =  18  —  }  =  1  * .  Similitcr 
fit  ff=s  .  erit4-(n  +  i)*=8  ,  if«°  =  ii  , 
idcoque  /J»1  =  6- 

Eft  porro 
(»+i)?=»3  +  3»z  +  3»+i  ($.84) 


/(«+!)/=/»/+  3/»*+  2/»'  +/»°+  t 

/(e»+i)?-/«  J--3/»,—/»°-ri  =  */«* 

.e.ob  /(»+l)5 — ./»'=(»+1)  /tr^m 

(»  +  i)3—  j/«  —  >°  —  i=3/»a 


j  Divid. 


i^+l)5-/»1-^0-^ 
E.gr.Sitn  =  f,  erit-J  (*  +  1) J  =  2+t  =  71, 
/nT  =  i$  ,  -trn°  =  i^,  ideoquc/»*:^:?»— 17 
=  jj  -  Similiter  fitn=3  ,erit  l,(n  +  1)*  =  n}, 
/n1  =«  ,  $/»°  —  1 ,  idcoque.  /n*=  II*—  7* 

=  14. 

Sit  denique 
(»+i)4=»4+4.«*  +  6**+4*t+i 

/(w+^^/^+^/q^+e/^+^/^^+^+i 


/>+T7— /•*—    — 4/«— y»°— 1 

=4/* 

h.C0b  f(»+l)4— /»4=(»+l)4  t<rirm*nff. 

(n+if—  6>«—  4/»1— 1=4/0* 
^+x)^)/^-/»^^-!^ 

S<te.gr.n=  j,  erit i(n  + 1  )4  =  ?»4»  -f/*»* 
=  8»i  ,  /fc»  =15  ,  4>°  =H  »  ideoque  /»* 
=  3*4— 99  =  115- 

SCHOLION  T. 

101.  Omcd  in  f*mm*l!onib*t  ,  fuibns  in  rrfeltitior.e 
frtbttnatii  ufi  fmnuny  ftmftr  «ddtnda  ftt  uniitt ,  r a  f m. 
^•/j  fingttlaria  faltm  It^imntyr .  Si  eiiim  in  *tp»«iiant 

[  ( n+xj      jni  + 1  m'+  £n°+i  futrit  n=4 ;  trit 
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/,'=0+l  +  i+l+4 

/■„*  =  o+i  +  4+9  +  "* 
;(,  +  i)»  =  i  +  4+9+i<i-Mf  .  .  t 

VndttHmdiftrentU  in.tr  ( (  D  +  «  Mi 


<►  ifn1  +  ln°  MKwm  »41  f**''t 


«4  c«»/frvan-_-i 


*>t\H*litUtm  *ddrnd*m  tfft  nniuttm  . 

SCHOLION  *. 
10*.  t*dtm  mtthodo,  -u*  nHmtrorum  nstHTtlium 
qutdft*  &  tmbot  fummtrt  dotnimHt ,  *tti-rtt  qnojne 
^tnititet  f,mm*»tur  .  Std  cum  fottnt*  in  infnhnm 
mffmrgAHt,  idtt  froblem*  $tner*tt  fro  trfbmt  infnuit 
inxtnitndHm . 

Problema  79- 
203.  Summarc  potcntias  quafcunquc 
\umerorum  naturalium . 

Quomam(»+i)     —»  +—7-» 
__±___V>-i  4-  ^i^— /T"» 

^    1.  1.3.  4 

/(,+  i)n*'__r/*^+^/»m 

+  =±^m-i  + 


ro+l.m.  m— Ir  m-1 
I.    *.  J  J 

~—^Jnm~-  &c.in  inf.+  1. 
Hinc/(»+Om4 


m+i.m.M — i.w— * 
+   


1.  *. 


»4-1.  mf 

T7/1 


m-i 


m+I.m.  m— 1  r  Tft-\ 


1.    ».  J 

_  »+»^-^A,^  &c.  {„  infinit> 
I.      ».  J.      4  ' 
 _  __  *+I.y^n\ 

Sed/(»4»i)m+W»m+I=(»+0mi 


(^oo).Ergo(«+Ir--4iT/»II,", 

m+im. 


ri/0m-*__ 


1 — x 


1.  2.  j. 


/a1"-3  &c.  in  infinitum •— x  =  !17i/«m, 
confcquentcr/«m  =  ^  (  »  + 1  )m+I 

">  /•  m-x  "■"-'fJM  _ 

—  i.»y"  1.  ».  j  «» 

T  &c.in  infinir.  —  -4_r- 

E.  gr.  fit »  —  j  ,  crir  m+i=4»"»  —  '■-_■*> 
»— *  =  i,  m  —  -  —  <y,  jJeoqueK»4-ir  — 
-_■»•  —  /•»'  —  if»°  —  i=/»3>  «tanr.e($._oo). 


SCMOHON. 
104.  7Wm  jrawi/r  ttrminit  tptidem  tmfixt  iV. 
/fniuV  i  i»  c-iJStiu  tamrn  fpttUtikmt  mmmtrut  termim: 
rum  fnttmt  evsdk ,  mmU  rtiiqmi  evtnefmnt ,  emtmd. 
nnmtrut  *b  m  fmbtnhtndmt  ft  ipfi  m  teouatit :  tptetn- 
admwdnm  t*  *tUn  exemfto  fpetUli  apfaret .  It*  i/rr* 
fmmmunimem  fuenti*rmm  vU  vtrt  *n*lytit*  trmimmt , 
ta-et  ftrfstili ,  ad  e*finm  tironmm  .  Semftr  r 

uttndum  tfi  tnmin* ultimc  ^j-p  ,  tmj 

Uta  (  $.*0t ). 

CoROLLARIUM. 

»oj.  Cum  fummatio  poremiamm  fuperiortim 
a  fumiratione  omnium  inferiorum  pendeat }  fi  in 
formulis  altioribiw  pro  fnm-~  ,  fnm-*  ,  /»m-3 
&c.valores«  infcrtoribus  fubftituantur,  prodi, 
bunt  formulte  perfolum  n  fummas potentiarum  de- 
t«rminantes  ,  non  prafuppofitis  ' 
anterioribus .  E.  gr. 
/•„0  =  »(S.»oo) 


»/„'=(»  +  1  ) 1  Tfn°  —  1  f  S .  *oo ) 
=  »*  +  i»+i 
—  ■» 

—  1 

=  nn  +  » 

Hinc/»1  =  frt»+»):t. 


,/w*  =(  -  +  1  ) 3  -  j/*»'-/»0 -'($•»««) 


—  1 


^73-l_4„t+in 
Hinc/-»*=(» 3++,>++-.):j=r*»  3+j»»+.).<. 

4/«  3=  (n  +  1)4-  6/»1  -  *f»  *—fn°  —  i(S.»oo) 

=;*+4»'  +  ^l  +  *w+I 
—  m}  —  }»*  —  1» 

—  — 

—  n 

—  f 

=  l»,  +  *»*  +  » 
HiRC  /»3  =  (-i4  +  *n3+"*)=4. 


^4=(i»   0'  — »°/» J— lor»1 — j  r»'  — /»°— * 

-=»5  +  5»4  +  _•?»,+  +S»+» 


1 


—  n 


=  n5  +^4+_p^—  p 
=  (<5*5+  ic»4  +  lo»3  - 
Hinc  fn4  =  (  ««5  +  m»4  +  io»3  — 


» )  •■ 


&c. 


&c. 


&:c. 


DEFI- 
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Definitio  16. 
206.  Numeri  Polygonifant  fummae 
progrcflionum  aritbmeticarum  ab  uni- 
tate  incipientium .  Dicuntur  in  fpecie 
Trianguiares  ,  fi  differentia  termino- 
rum,qui  fummantur,fuerit  i;Quadra- 
ti ,  fi  2 ;  Pentagoni ,  fi  l ;  Hexagont ,  fi  4 ; 
Heptagoni,  fi  S ;  Ofiogoni ,  fi  6  &c. 

Progr. Arith.  1 ,  » >  ?>  4  >  J  >  *  >  7>  8 
Num.Triang.  1 ,  j  ,  6  >  »0  >  »J  >*«  > 18 » l6 
Progr.Arith.  1,},  J,  7  ,  9»  »>  >  »5  >  «J 
Nura.Quad.  i ,  4>  9  >  i«  ,  *J >  3«  »49  »  64 
Progr.Arith.  i,4>  7 ,  '°  » 1 J  » l6» l9 » 11 
Num.  Pentag.  i ,  $  ,  i»,  »»  >  J  J  >  J1  »7°  >9* 
Progr.  Arith.  1,5»  9  »  «3  >  «7  ' 11  > 15  ' 19 
Nuin.Hexag.  1,  6 , 1  j  ,*S ,4J  >  <*>9t  >  «** 

&c  &c. 

ScHOLION- 

107-  7*«>»»rW  /•*«»»»*  »"»"'»•«  f»rti*»t»r  *  fomrit 
vtcmrtrich ,  in  qttAs  fmnfla  «nhttikmt  rtfpnienti*  d>[- 
pni  ftjfmnt  .  E.  gr.  nnmtri  trisngnlMth  J  trU 
piinBd  uniutilnt  rtffonitntix  difftntmtnr  in  trixn- 

Sulnm  :  &  icitm  ttntnittm  tfl  dt  rtliytit  

tritnguUrilmt . 

D  E  F  1  N  I  T  I  O  17. 


Sitlatus=» 
nitmerus  angulorum  ~a 
terminus  primus  progref.  =i  (S.106) , 
differentia  terminorumr=<»— 1($  109), 
terminusult.  1  +(*— 2)  («~i  )($.?*? 

primus  1  Aritb.) 


Summaprimi  &  ult.  2+(<* — <r\n — 1) 
hoceft  4  +  »4  —  2«  —  a 
dtmidtus  term.  num.  

Num.polygonus  zn  +  ^a — nz — \an 
($.206.107)— {nxa—  2»*— *»+4») :  2 
»»(„—2)— »(*  — 4) 
2 

T*>«rf»u :  Iftmerus  polrgonusefl  femidiffVren- 
tia  fa&orumex  quadratolateris  innumcrum  an- 
gulorum  duabus  unitatibus  mutclatum  &  cx 
ipfo  latere  in  numcruro  suigulorum  quatcrnario 
multlatum . 

CoROLLARIUM  I. 

*u.  Sit*rrj>  ent  tnangulani  ~  

»»* —  o» 

Sit  <— 4 ;  cnt  quadratus —  =  »* 


208.  £»r«/  »*»w*  polygoni  eft  nu- 
merus  terminorum  progreiTionts  arith- 
meticf* ,  qui  fummantur .  Numerus  ve- 
ro  angulorum  eft ,  qui  indicat ,  quot  an- 
gulos  figura  habet ,  unde  numerus  po- 
1)  gonusnomcn  fuum  fortitur . 

COROLLARIUM^ 

109.  Numerus  islco  angulorum  in  triangulari- 
bus  1 ;  in  tetragonis  4  i  in  pentagon.s  j  &c.  con- 
fequenterdifferentiam  terminorum,qui  fumman 
tur,  cxccditduabus  unitatibus  ( J.  *o«  )• 

Problema  3o. 

210.  Dato  Jatere  numeri  polygoni 
6*  numcroai 
polygonum . 

Woljti  Oper.  Matb.  Tom.  I 


» ,  , 


Sit«=r  j  icrit  pentagonw  = 
Sit  4  =  6;  erit  hexagonus  = 
Sit  «=75  ent  heptagonus  ~  — 


5»*—  Ji» 


Sit 


4=85  em  oftogon.  =  =j»x  — 

&c  oVc. 
COROLLARIUM  2. 
ii».  Quoniam  (  J.  »io )  numerus  polrgonus 
;  erit  fumma  feriei  cujufcunque 

numerorum  polygonorum  — 1  — — 

Nempe  qula  «  —  »  8c  *  — 4  funt  numcri  conftantcs, 
qui  in  calu  fpcciali  funt  determinati,non  fumman- 

V»*  +  J" 

—Z——- — ( $-»oj ) .  Er^o  fumma  poljrgonorum 

•4)'.(  J**  + J") 


»  +  j» 

(4— 1)(»"3  +  J»*  +  »)  —  ( 


Oo 


=  (*«3 
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r=f»4»3  + jJ"  *+<«-  —  4»'—  «»*  — 

—  34»  +  t  »»*  +  !»«)  :  I » _~  ( 


"5, 


+  J»*+J-):*  = 
unde  porro  theoremata  fpecialia  eltciuntur,  de- 
terminato  numcro  angulorum  *  .  Nempc  fumma 
triangularium    ( »  3  +  J»*+1" ) :  * 
pentagonorum  (w3+»x):» 
hcxagonorum  ( 4»  3  +  j»*  —  ") :  6 

*-*»):< 
-):» 
Scc.  &c. 

Eft  enim  pro  triangularihus  <—  3  ,  pro  penta- 
gonis  4—5  ,  prohexagonis*rz:6 ,  pro  hcptago- 
nis  *  —  7  ,  pro  oaogonis  -  =  8  Sic  (  5-  »08 ) . 


hcxagonorum  ( 4»  *  +  j»  — 
heptagonorum  (  5"'  + 3"*~~ * 
oclogonorum  ( 1-  '  +  "l  — 


Problema  8r. 


a  1 3.  D<» fo  numero  polygono  &  nume- 
ro  angutorum ,  hvenire  lat  (M 
Sit  numeruspolygonus--:/) 
latus=x 

numerusangulorum  —a 
eritdificr.terminorum--:** — 2($.20o) 
terrainus  primus  =  1  (§.  206 ) 
idcoque  ultimus  =  1  +  (*—  1  )(<* —  i) 
hoc  eft,j  +  f  x  — •         TS  S  3  3  -4"'*.; 
terminus  primus  1  

iumma  primi  &  ult.  4  -t-ax  —  xx  —  a 
dimid.num.tcrm.  \x 

numcruspolygonus  2x+£*x-— x*— ^ax 
($.  107.  206). 

Quare|<»x-  —  x*+2x  —  {ax—p 
-±  =  a  Mult. 

ax1 — 2x*+4x — ax—zp 

1   « —  *  Divid. 

.     4  —  a  lp 

x-+-  

a — 2      a — 2 

hoc  eft ,  fi  fiat  (a  —  4) :  (a  —  i)=m, 

x*—mx=zip:(a — 2) 

\m%  \m%  

x* — mx  +  \m 


f  a  - 


>)=-=T(>2  +  i^:(^--0) 


x=£  w  +V(  i«*  +  */>:(*—•  *)) 


hoceft,  fubftitutovaloreipfius  1», 

*—  i*-4^lrl*.--.*.  +  l6+  *--4  J 

4^-4+V(8rf/>— 1 6/>+*».—  8*+i  6) 
xa — 4  T 
^,— 4+V(8(«  _2)/>+(^^4)*) 

2<l  — 4 

obtinet  nimirum  fignum  +  ,  quia  ra^ 
dix  major  eft  quam  «*—  4 . 

Sit  e.  gr.  *  =  1  i  erit  latfls  numeri  triangula- 
m  

Sit  d  —  f »  crit  iatus  pentagoni  l+^r^4'<'  + 

Sit  «=6;  erit  latus  hcxagoni  *"^"f^*^"4^ 

l  ?+ V(40>  +  9) 

Sit  *=7i  crit  lattu  heptagoni'  ~- — 

cVc  &c 

Dbfiniiio  18. 

214.  Summxnumerorum  polygo- 
norum  eodem  modo  coile&c ,  quoex 
progreflionibus  arithmeticis  ipfi  poly- 
goni  eliciuntur,dicuntur  Pyramidales 
prhns;  fummae  pyramidalium  prtmo» 
rum  Pyramidales  jecundi :  fummac  py- 
ramidalium  fccuudorum  Pyramidates 
tertii&cc.  ininflnitum.  Speciatim  Py- 
ramidalet  triangulares  primi  vocaotur , 
il  ex  triangularibus  ortum  ducant  ; 
Pyramidalespentagomprimiy  fiex  pcn- 
tagonis  oriuntur  &c. 

E.gr. Num.triang.  ~  1 ,  3,  6,  io,iy,n 
Pyram.triang.prim.-r:  1 ,  4 ,  ro,  ao,  35  , 56 
fccundi  =  1 ,  $,  IJ, 3J,7«»  «*« 
tcrtii  =t ,  6, xi  ,^<,  ia6,aj» 
&c.  &.C. 

COROLLARIUM. 

aij.  Cum  igitur  fummarc  docuerimus  nume- 
ros  polygcnos  ( J .  *  1 » ) ,  cvidens  jam  cft ,  quomo- 
do  numcri  pyramidajcs  primj  inveniantur .  Nem- 
(jLZ-JL)»3  +  3"--f-~j>  exprjmit  0ln. 
6 

Jies  numeros  pyrauijdalesrrimos    if.  <#>. 

PRQ- 
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PlOUEMA  8l. 

ii  6.  Invenire  fummam  numertrum 
pyramidahum  fuperkris  ordiuis  cujuf- 
cunque ,  feu  dato  quolibet  inferhre  pro- 
xime  fuperiorem . 

Non  alia  re  opus  eft ,  quam  ut  juxta 
methodum  fuperiusrraditam  (§.zoo  ) 
numeri  pyramidales  proxime  inferio- 
ris  ordinis  fummentur  :  ita  enim  ha« 
bentur  eorum  fummae .  Quare  cum 
numerus  pyramidalisprimiordinis  fit 

b 

erit  fumma  pyramidalium  primi  or- 

iinh^-^  +  ^^-5^'- 

Sed  >3  =  (  »4+  x»5  +  »*; :  4 ,  /**  = 
(int  +  Ztf  +  n)  :  6  ,fn*  =  (»*  +  «):  2 


(  §.  105  )  •  Erg°  fummapyramidalium 

rimi  ordinis ,  ieu  numerus  pyramida- 

isfecundiordinis  :rr('rf — a;(»  +  2» 

+  »*)+l(2»J+ j«*4-*)  — (4— $) 

(2«x+2*)) :  za.-=z(an*+zans—anz—za» 

— 2*»4+i4«*  +  1 2») :  *4  =((*•—  2)»4 

+.  i^J»3 — (rf+ 14)»* — (a*+i  a)«) :  24. 

Sic  «.gr.  *=  j ,  hoc  cft  qucratur  fumma  py- 
ramidalmm  trianguUrium  pnmi  ordinis;  critca 

^±±l±22J±t±L.  Q^i^  vcro  fumnu 

inventa  geocralis  eiprfmit  numeniia  qttcmcun- 
que  pyramidalem  fccundi  ordinisf  §.  114) ,  fi  ca 
porro  eundem  in  modum  fummctur  ;  prodibit 
fununt  pyramidalium  fecundi  ordinisfeu  numc- 
ros  pyrainidalis  ordinis  tcrtii  (  J.  ti$.  ) .  Et  ita 
progrcdi  licet,  quoufque libct . 

COROLLARIUM  X. 

»17.  Cum  fumiha  unitatum  fit  n ,  fummalate- 

»*+»     »•  *  +  s    „  , 

rum  —  (         ) ,  fumina  trian- 

1  1.      a  * 

■»3+  Jw*  +tn       ».    n  +  t.  »+» 

gu!arilim  =—  -77-  — 

<$.  aii )  ,  fumma  pyramidalium  primi  ordinis 
■4  +  fa3+ii»*-K»  _  ^  »+u  »+.a.  »-+j 


(f.  n<;o£c.  evidens  eft  lex,  qua  numeri  pyra- 
midalcs  ex  trianguUribus  orti  i»  infinitum  fuin- 
mentur .  Niinirum  nuinerus  fra&ionum  in  fe  in- 
viccm  ducendarum  excedit  numerumordinis  trU 
busunitacibus,  fra&ionum  carundcm  numerato- 
rcs  progrcdiuntur  in  feric  naturali  numcrorum,. 
fcd  terminusprimusprogreflionis  cft  latus  nume- 
ri  rigurati ,  denominatores  lunt  numerorum  natu- 
ralium  progrcflio  ab  unrtatc  incipiens  .  Ncinpe 
dato  Jatcrc  1« ,  crit  numcrus  pyramidalis  triangu- 
...  »  +  0.  »+i.  »  +  a.  »+J. 

lar:s  indetcrmman»  — - —  — - —  —  - — 

1.        ».        s«  4. 

»  +  4.    »+*_  &c>ininfinituin. 


5- 


6. 


CoROLLARITJM  2. 


aig.  Hinc  apparet,  quales  mimeri  fint  unctx 
potcauarum  {  f.  95 ) . 

Problema  83. 

2x9.  Dato  numero  quantitatumt  una 
cum  numero  indicante  ,  quot  earum 
invicem  combinari  debeant,  invenire  nu- 
merum  combinat  ionum . 

Quantitas  una  nullam ;  dux  afk  b 
nonnifi  unam  combinationem  ab  ad- 
mittunt .  Trium  combinationes  funt 
tres,  nempc  abt  ac.bc;  quatuorve- 
rafcx ak,ac,bc,  ad> bdy cd;  quinque 
decem  abyac,bcyad^  bd^cd^ae^be, 
ce,  de,  &itaporro.  Undeapparet, 
numeros  combinationum  progredi  ut 
1,  3,  6,  io&c.hoceft,  eflenume- 
ros  triangularcs  ( §.  206  )  ,  quorum  la- 
tus  differt  unitate  a  numero  quanti. 
tatum  datarum .  Si  nempe  hic  forct 
q  \  erit  latus  numeri  combinationum 
i,  ideoqucnumeruscombinauo- 

1.  * 
Si  quantitates  invicem  combinand* 
tresfucrint,  &exponenscombmatio- 
nisitidem  3;  erit  combinatio  tantum 
unica  abc .  Si  quarta  acccdat,  combina- 
tionesrepcriesquatuor  abc,  abd,  bcdy 
Oo  2  acd't 
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COROLLARIUM. 


acd;  fi  quinta^deccm  ahc,  ahd,  hcd,  acd, 
ahe  ,  hde,  hce,  acc ,  ade,  cde;  fi  iexta,  vi- 
ginti  &  ita  porro  .  Numeri  crgo  combi- 
nationum  progrediuntur ,  ut  1  ,4, 10, 
20  &c.  hoc  eft ,  funt  numcri  pyramida- 
Ies  triangulares  primi(£.  zi^)y  quo- 
rum  latusa  numero  quantitatum  da- 
tarum  diffcrt  duabusunitatibus,  feu 
exponente  unitate  mul&ato.  Hincfi 
numerus  quanritatum  datarum  fuerit 
fjeritlatus?  —  2,  ideoque  numerus 

tCombinationum^F--  ^1-  ^(§.217;. 


»»0.  Ojiodfi  quantitatum  datarum  omnesccro- 

binationcs  polffibiles  lVirc  defidercs  ,  iitciplcndo 

ncmre  a  combinatiombus  fingularuui  binarum  > 

...  1— 1.  £+0,  f— *.  7—1.  ?  +  o> 

add.oportet  7— -  ^-7-  — "  -  — 

IZLL.  LZll  i=i.  1±»  &c.  Undc  numc. 

1.        1.        3.  4 
rus  omnium  combinationum  poflibilum  crit 


1. 


2. 


1.1 


i.i. 


+ 


1.1. 


4- 


21 


—  1-7  —  l.<7  — 


ibir, 


&c.  Qu*  eft  funv 


Si  quantitates  quatuor  in  vicem  com- 
binandae  ,  numcros  combinationum 
progrcdi  deprehcndimus  ut  numeros 
pyramidales  triangulares  fecundiordi- 
nis  1 ,  5 , 1  s  j  3  S  &c.  ( $2 14  )  ,quorum 
latus  a  numero  quantitatum  difTert 
tribus  unitatibus  ieu  exponente  uni- 
tate  mul&ato  .  Quare  fi  numerus 
quantitatumfuerit  ?,crit  larus? — 2, 
idcoque    numerus  combinationum 

1.      2.      3.     4  ' 

Hinc  facile  abftrahitur  regula  ge- 1 
neraJis  determinandi  numerum  com- 
binationum  in  cafu  quocunque  .  Sit 
nempe  numerus  quantitatum  combi- 
nandarum  q  ,  exponens  combinatio- 
nis  n;  erit  numerus  combinationum 

J— «4-1.  f— w-f-x.  4— »4.3.       r»4-4.  ?— „4.5 

1.        ».        j.         4.  j 
&c.  donec  numerus  addendus  fit  ipfi  n 
aequalis. 

E.  gr.  Sit  numeros  quamitatum  «ombinanda- 
n  =z6,  exponens  combinationis  45  crit  nu- 

mcrus  combinationum  - — 4"^"*'  - — tlti: 

1.  2. 

*— 4+  j.  <— 4+<-  ?.  6—1.  6—1.  6-f-o 

3-  4       ~~   l.       *•  ~    J.  4 

_  J.  4.  5.  6 


ma  unciarum  binomii  ad  dignitatem  ?cvc&i  mul- 
ctata  cxponcntc  dignrtatis  uiiir.uc  amlto  ?  +  i 
(  f .  ).  Quarc  cum  iiz  unciae  prodcant  i  +  i 
ad  dignitarcm  <j  cvciicnJo  ftr  frut:.  ly  (  $.  o*. ), 
fit  vcro  1  -f-  1  =t  >  tric  i'1  —  « —  i  nuracrus  om- 
nium  combinationum  poflibilium.  E.  gr.  fi  nu- 
men:s  ^uantitatum  fit  >;crit  numeruscorabinwio- 
num  yoflibilium  i5 — 6=31  —  6  =  a6. 

ScHOLION. 

lil.  Uncias  fredire  dct/err  pr»  binamle  1  4/  '  4<^ 
f«f»  dignitttem  tltv&nde ,  «<t  jHJtm  tttviunr  2>/*R»m/nw 
a  4*  b  •*  txi*dt  >  moj  ftrtium,  a  c^*  b  i  i  > 
*T£f*f  jito  mi  /ii<r74  literali*  t x  a  b  ,  i«  »««4? 
f»  I  C>  I  »'»/<  invittm  duilii  frodire  dtbtJtnt  .  r*7« 
4>  ttkulum : 

i  4-  »       V»»c.  ^Ateu 
»4-i 


+  l 

i4-*+i 
»  +  » 

+»+»+» 
i+*+»  

X+1+J+* 

&C.  &c 


Vnc.  Kjidkh 


Vnt.Cnlii 


Problema  84. 
zii.  Dato  numero  quantitatum  in- 
venire  numerutn  omntum  variationum  9 
quas  quantitates  omnihus  modis  pofihili- 
hus  comhinattt  ac  permutat*,  Juhire- 
poffunt . 

Sint  quantirates  duac  a&c  h,  crunt 
variationes  permutationum  z  (§.i  29) , 
coofequenter  cum  earum  quselibet 
ctiam  cum  feipfa  combinari  poflit ,  i  ftis 

adden- 
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addend*  adhuc  funt  variationes  2  . 
Ergo  numerusomnium  eft  z  +  z—  4 . 
Quodfi  trcs  fuerint&exponens  com- 
binatioais  2;  combinationeserunt  3 
(§.  2 1 9  )  &  permutationes  3 ,  nempe 
ab^ac  jc  y&ba^ca,  cb(§.  i29):qui- 
bus  fi  addascombinationes  tresurriuf- 
cujufque  quantitatis  cum  feipla  aa , 
bb  ,  c c  ;  habebis  numerum  variatio- 
num  3  +  3  +  3  =  9. 

Eodem  modo  patet ,  fi  quantitates 
fucrint  quatuor  &  exponcns  2  ,  nu- 
merumcombinationum  fore  6 ,  &  nu- 
merum  permutationum  itidem  6  ,  nu- 
merumcombinarionum  cum  feipfa  4  , 
ideoquc  numerum  variationum  1 6 :  fi 
manente  exponente  quantitates  fue- 
rintquinque,  numerum  variationum 
fbre  25  &c.  &  in  genere  fi  numerus 
quantitatum  fuerit  nt  numerum  va- 
riationumfore»1 . 

Sint  quantitates  tres  &  exponens 
combinationis  3  :  reperitur  numerus 
yariationum  27=3*,  nem  pe  aaa ,  aab, 
aba,  baay  abby  aac  ,aca ,  caa ,  abc ,  bac , 
lca ,  acb ,  r ab ,  f £4 ,  ,  cac ,  ^4 ,  bbat 
bah  ,  £££ ,  bbCy  cbb,  bcb ,  fof,  cbc  #cby  ccc. 

Nec  abfimili  modo  conflabit ,  fi 


quantitates  fuerint  quatuor  &  expo- 
nens  3  ,  ibrenumerum  variationum 
64=4  ,  ocingencre,  fifucritquan- 
titatum  numerus  =  «,  cxponcns  3, 
fore  numerum  variationum  nJ . 

Quodfi  itaprogredi  libuerit,  repc- 
rietur  tandem ,  fiquantitatum  nurr.e- 
rusfuerit  »,  &  exponens»,  forc  nu- 
merum  variationum  nn . 

Quarefiantecedentesomnes  addas, 
ubi  exponens  minor  ;  repcrictur  nu- 
merus  omnium  variationum  pofli- 


bilium  »n  +  iin-,+an-* 


+  n^  +  n"-* 


+  nll~s  +  nll~6  &c.  donec  numerus  ex 
n  fubtra&us  rclinquat  1  ,  quia  ini- 
tium  fitaquantitatibusfingulis  lemel 
pofitis . 

Cumideo  numerus  omnium  varia- 
tionum  poflibilium  fit  progreflio  geo- 
metrica,  cujus  terminus  prtmus  feu 
minimus»1,  maximus»n,  denomina- 
tor n  ( §.  3 3  2  Aritb.  &  §.  1 1 3  Atai.J^ 
eritis=r(«n+I  — n):  (n —  1  )($.i2r,>. 

Sit e.  gr.  »==  4 ,  erir  numcrus  variarionum  pof- 
fibiliuin(45 — 4  ) :( 4 —  i)=io»o  :  J  =  J40-  ^  c 
»  =  14 ,  erir  numcrus  omnium  variationum  pofli- 
bilium  ( 14     —  *4) :  ( 14- — *r~  51009658*44+» 

6818986777955348150600  :  1391714188887 

»5»99S4»J»»849340»ioo.  Tot  crgo  modis  14  li- 
terxinrcr  fccomponi  poflunt. 


C  A   P  U   T  II. 

Dc  Algcbra  ai  ProbUmata  Arithmctica  indctcrminata 

afflicata . 

Proulema  85. 


2 1 3.  T  Nvenire  duot  numeros ,  quorum 
J_  fumma  una  cum  faclo  eorun- 
dem  eequatur  numero  dato . 

Sit  numems  datus  quacfito- 
rum  unus  =x,  alter  =:>  ;  erit  per 
conditionem  problematis 


xy+x+y  —  a 

y    y  subtr. 

xy  +  x—  4—.^ 


-/  +  iD:viJ. 


*  =  (*— y)-(y+*) 

Sit*=:io,  /=»;  crit*=^}o— i):(»  +  t) 
=  18:3  —  9^  .  Sit  rf  =  to  ,  >  =  *i  cric  i  = 

(10— 1> 
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(  »o— •»):(»-!-»  )  =  i8:  j  =  6.  Sit  «  =  1 9  > 
J—^ient  x=.(t9  —  4):(4+  0=15  :  J  =  3- 

A  L  I  T  E  R. 

Sitnumerus  datus  ~a ,  qusefitorum 
unus  =  x4-v,  altcr  =  x — y(§.  6); 
crit  pcr  conditionem  problematis 
x*  — y*  +  zx  =  a 

m  /      /  Add. 

xx  +  2x  =  y*+a 

I  2  Add.  ($.143) 


x*-Mx-f  1— /  +  a+x 
x+z-Y(y*+*  +  i) 


Extr.  rad. 


T/=V(/+^+l)—l 
Undeapparet,  utcx /  +a+ 1  ra- 

dix  extrahi  poflit,  *4-i  efle  dcbcrc 

diflerentiam  duorum  quadratorum , 

quorumunumeft/. 

_^5_i&?  r= 1       *5  erit  *=VU + iH-0 

—  I  _ V-^i-  —  1  =  i—  1  =2.—  ji  .  Ergo 

*+>=!*+*  =  4,  &,-r  =  ,V-i=!. 

S^.«==xo,  crH,r=r(4+K>  +  0— « 

— *   IT  1  =  *  ~  »  =4  •  Etgo  *  +./=  4  +  1 

P  R  O  B  L  E  M  A  86. 

2*4-  Jnvenire  quatuor  numeros  ejus 
conditionis ,  /^otw^  primi  &  fecundi 
tjuetur  tertio  ,  ^rr«/«  />r/«; 
Gfecundi  quarto. 

Sitnumerusprimus  =x,  fccundus 
—J,  terrius  =  ^,  quartus=r;  crit 
per  conditioncmproblcmatis 
*+y=2±  x~y~t 

— y  x—\t+y 
Quare($  Z7  Aritb.) 
t+y~Z—y 

*  +  2y  =  Z 


'  Undc  apparet ,.  fi  numeri  integri  de- 
fiderentur ,  pro  z  &  *  aiTumi  debcre 
vel  numeros  pares ,  vel  imparcs :  ne»: 
quaquam  alterum  parem ,  alterum  im- 
parem(§.  7x.  74  ). 

Sit  ^=8,  »  =  1;  erky=(8— »):i  =  <5:  * 
—  j,  &jr=(8-f- 1):  x  =  10:»=  $ .  Siinliter 
fllt=5,  1=1;  crit*=(s-f-i):»  =  j,*7 
=  (j  — i):i  =  i. 

Problema  87. 

225.  lnvenire  duos  numeros  ejus  con- 
ditionis ,  ut  unufquifque  cum  fartibus 
fuis  aliquotis  efficiat 

Situnus=~x,  alter  =  ny;  critpcr 
conditionem  problematis 
1  +m  +  mx+x  —  i+u  +  ny+y 


mx 


+K—i+n  +  (n+i)y—(i+m) 


iy 


Ergox=(<—r):2 +'=(*  +  '):*. 


x=(i  +n+(tt+  r)>— 1 — «0  :(w  + 1) 
Apparet  ergo ,  1  +  n  denotare  fum» 
mam  partium  aliquotarum  denomi- 
natoris  multipli  ipfius^  >  &  1  +  m  fumw 
mam  partfum  aliquotaruro  denomi- 
natorismultipli  ipfius  x:  poflcautcm 
non  modo y ,  led  &  utrumque  denomi- 
natorem  pro  arbitrioaflumi ,  fed  ut  y 
fit  numer us  impar  ,  ifquc  primus . 

Site.gr.  ■»=  t  ,  »  =  ij  7  =  3  .  Partes  ali- 
quotatiptiui  n  erunt  1  &  t,  ipfius  ■»  autern  1  ,con- 
lcquemer  *  =  2-f-i  -f-(i-f,i  Jj  —  1  =  *  +  u 
=  1  +  9  =  11  .  Sit  m  =  4,  »=«,  J=«J  » 
criti-fr»=i  +  i4*4+S  =  '5>&  i-f-*=» 
-f-  *  +  4  =7,confcquenter  *  =(1  j  + 1 J/  —  7)  •  7 
=  (110  —  7):  7=*oj  :7  =  i9. 

Problema  83. 

tz6.  Jnvenire duos numeros ,  quorum 
fumma  aquatur  quadrato  minoris . 

Si  t  numcrus  major  =x ,  minor  —y ; 
crit  per  conditionemproblematis 

x+y  —  y* 

j     y  Subtr. 

x=/ — y—(y —  i)y 

Unde 
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Utide  apparet ,  numerom  majorem  I  Ergoin  ultima  dextera  squattone 
effe  fa&um  exminorein  eundem  mi- }  x  —v*:}  fubftituendopro  >  ejus  valo» 


norem  ujutatemul&atum . 


:  f  ;  erit 
:7*. 


Sir/=i;  «rit  *=».}  =  «•  Sitj  = 
»=4.5  =  10.  Sit /=9>  ent  *=».? 

PHOBLBMA  89. 

z  1 7.  Invenire  duos  rmmeros  ejus  con- 
dithnisf  ut  fummaquadratorumtquc- 
tur  cubo  mhorh . 

Sit  numexus  major  =* ,  minor  =y ; 
crit  per  conditionem  problematis 

**+/=/ 

y*      ^i*  Subtr. 
V=y5— /=/0'— O 


x=)V()-l) 
Apparet  ideo,  pro  aflumendum 
eflenumerum,  quiunitatequadratum 
excedit,  hoceft,  quadratum  quodli- 
bct  unitateauctum. 

B.  gr. Sk>  =  J  i  ertt  *  =  5  VT  I  —  i ) =  5  V4 
=  5 °i=  10 .  Sit;=  «7  S  «it  *=  17  V(»7  —  0 

PROBLEMA  90« 

aafr.  lnvenire  duos  numeros  ejus  con- 
ditknis,  utfallum*qualefitcuBo9cu- 
jus  radix  faclo  ex  numero  frimo  inqua- 
dratum  fecundiaquatur . 

Sit  numerus  primus=x,  fecundus 
z=y9  radix  cubica  —v;  erit  percon- 
ditionesproblematis 


V'Y=X 


Divid. 


 ! — 

x=tr  :> 


/Divid. 


Quare($.  8,7 

v  —  yv 

.  1  ,i»  Divid. 

2 


I  _>!>' 


i :    =  .y 


•v*  Divid. 


remxtf*,  erit 


x  =  v':±  =  v< 

w   

Sit  t»=»  ;  erit  *=}»,  /=t«  Sit  «  =  J  i 
erit*=i43,/  =  7- 

Problema  91. 

119.  Jnvenire  duos  numeros  ,  f*o- 
quadrata  differunt  quadrato . 

Sit  numerus  unus  =  x+y  ,  alter 
=  x — ^  ;  erit  per  conditionem  pro- 
blematis 

X*  +  2Xy+/ 

X* — lxy+JT*  Subtr. 


4*J  =  fJ 


x=  vx:+y 


4/Divid. 


Patet  ideo ,  pro  y  aflumendum  efle 
numerum,  percujusquadruplum  di- 
vidi  poteft  quadratum  aliquod . 

Site.gr.**  =  i«,/=nerit*=i6:4=4. 

Ergo*+7  =  4+«  =  5»&  *—  /=*— ,==*> 
Sitw*  =  3<,/=}ierit  *=  J«t  i*=J.  Ergo 
,  +  .  =  6,  &*— j  =  o.  Sit</*=j6,/  =  ?i 
erit  *  =  jo-j6=I.  Ergo  *+/=lo,  & 
*-t/=S. 

PrOBLEMA  91. 

\  1  o.  Summam  duorum  quadratorum 
in  duo  alta  quadrata  dividere . 

Sit  latus quadrati  majoris  ~a y  mi- 
noris  =  b  .  Sit  porro  latus  quadrati 
uniusexquxfitisminusquam*,  ideo- 

quc  a  erit  quadrati  alterius  la- 

tus  majus  quam  b  .  Poterat  itaque 
dici  y—b  .  Enimvero  ut  in  calculo 
rrrationalitas  evitetur,re&ius  id  nuncu- 
patur^— b.  Quare  perconditionem 
problematis 

«*— iaz 
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a*-raz+?+y\*~2hjZ^=*l+P 

Subcr.  **+*»  '*+** 


•  Divid. 


24  +  l£?       14  -f-  2fo>  Add. 

/3;  +  ^  =  24  +  2/7 


?=(24+2^):(>*  +  l) 


;*+lDivid. 


SCHOLION. 
»}1.  P«n»  quaJratorum  qtt+fiioTum  htrrx  aftumtin- 
tmr  ,  v.ii«ies  ecrum  ijHAntiutrt  a  &  b  ingttdi  dtbeut , 
tit  in  utror,ut  tqnJtiwis  mtmlro  fi t  a 1  +  b 1  .  Torro 
trr«  in  xalrrt  Uttrit  alttrius  V  multtflicari  dthtt  ftr 
Z,  «f  f.ii.::i  HtrinqHt  a*  +  bl  rrfiduum  ftiivijibi- 
ie  ftr  i.  luenim  Z  Ttdmitnr  ad  »ium  dimtnfi«ntmf 
fitqut  aqnati»  inttrminit  rationxiiLut  tJ2  rtdutibilit  . 

Problema  9?« 
231.  Invenire  duos  quadratos  nume- 
roiy  qui  differunt  nftmero  dato . 

Sitlatusquadrati  minorisrrx,  ma- 
joris  rr^  +  x,  difrerentia  quadrato- 
rum—^;  eritquadratum  majus  —  x1 
+  **?+.)x  ,  minus  =  x*  ,  confcquen- 
ter  per  conditionem  problematis 
zxy  +yz  —  d 


■■*      "*  Suhtr. 


2X>  ~  </ — yz 


%y  Divid.* 


x  -zi(d  —~yz  ) :  zv 
Undeappaiet,  pro_y  affumi  debere 
numerum  ,  qui  11 1  minorquam  VV. 

S:te.  c>r.  c'  =  io,  *  =  };  crtt—(  10  —  q):6 

=  -;,& * ±  =V- •  ^  ="  ==i; 

C-it  x  =(i  i  — i):  »  =  10  :  »  =  f  ,  &  *  +  ^  =  5 
4-  \—6  .  Sit  J  =48^=4  ;erit  v=(.»8 —  16);  8 
=  6  —  »  =  4>  &*+/  =  4+4=8. 

PrOBLEMA  94- 

233.  Numerum  datum  dividere  in 
duos  altcs ,  /4<f7«w  efi  numerus 

quadratus . 


Sitnumerus  datus  =ri4,  differen» 
tia  =  ly ;  erit  ma jor  a  +y ,  minor  4 — 9 
($•6 )  >  fa&um  =44 — >ji  .  Utcalcu- 
lusabirrationalitatcliberetur,  pro  la- 
tere  quadrati  affumendus  eft  valor, 
quem  ingreditur  ^&qui  diverfisgau- 
det  fignis .  Sit  ereo  ~xy  —  4 ;  erit  per 
conditionem  problematis 

4*  — y*  =  4*  —  iaxy  +  x*yz 
4*  4*  Subtr. 


— /=  —  zaxy  +  xzy* 

' —  y  =  —  iax  +  xxy 
y  +  tax     y  +  iax  Add. 

zax  =  x*y+y 


y  Divid. 


«l  +  iDivid. 


24x:(x*  + 1  )-=zy 

Sitc.  gr.  »*=  ro,  r=»  j eritj»=  to  :  (4+  «) 
=  »0:5=4.  Er50-+7=  j+4  =  9;  4— y 
=  j  —  4=1  .  S<t  »4=10  ,  jt  =  3  ;  cnt 
;=}o:(9+l)  =  ao:lo  =  j.  Erg04+.*=s 
+  }  =  8,  *— /  =  f  —  J  =  ». 

Problema  95- 

234.  Datum  numerum  dividere  in 
dttos  numeros ,  qttorum  differentia  ejl 
numerus  quadratus . 

Sit  numerus  datus  —a ,  q  uacfitorum 
major  =rx,  minor==)i;  erit  per  con- 
ditiones  problematis 

x+y=a  x—y~vx 

x  —a — y  x  =  v*+y 

Quare(^.  8  7  Aritb.) 
4 — y  —  v1  +  v 

4  =r     +  iy 


a—vl  —  zy 


{a  —  vx):z=y 

Pro  v%  itaque  aflTumendus  cft  numc- 
rus  quadratus,  quiex  numerodato4 
fubduclus  parcm  relinquit . 

Sit 
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Site  gr.*  =40,1/*=  *6>  crit.r=(40— 16)  :i 
r=  14 :  x=  ix  .  £rgOJr=40 — u  =  i8  .  8it 
*  =  4o,  **=4»  erit.r=(4o  — 4):»= 
=  18.  Ergo  jt  =  40 — 18  =  1».  Sit  *=  JJ  , 
•u*  =  9  j  erit7=(  JJ  —  9 ) :  *  =  15  > 

Sc  jt=jj  —  13  =  »»  . 

Problema  96- 
1  3  5 .  Jnvcnirc  duos  nunuros  ejus  con. 
dithnis ,  ut  unus  addttus  quadrato  al- 
terius  cjficiat  numcrum  quadratum ,  <*- 
j*j  r*<rtx  squatur  fumma  numerorum . 

Sit numerus unus  =  x,  alter  =zy; 
erit  perconditioncm  problematis 

X*+J=X*  +  2X.7+/ 


j>  =  1x7+7* 
1  =  ix  +j> 


j-Divid. 


I  7  =  2X 

(t_7):2=x 
Numeri  igitur  quacuti  umtatemi- 
nores ,  ccnfequenter  fraclielTedcbent, 
&  y  numerus  quilibet  fraclus  efle 
poteft. 

Sit  ^  =  i  s  crkjr  =  (l  — *-):*  =  i:*  =  Jt. 
Sit,  =  -L;  crit  *  =  (i—  4):»  =  *f  :x  =  t  . 
Sit>  =  A.  ;  erit  *  =  (  1— t)-  *=t**=  » ♦ 

Problbma  97- 
2^5.  Invcnire  duos  numcros  cjus  con- 
ditionis ,  ut  diffcrentid  ipforum  babeat 
ad  diffcrcntiamquadratorum  rationcm 

datam . 

Sit  numerus  major  =  x  ,  minor 
=7,  ratio  data  -=.a\b\  crit  percon- 
diiioncm  problcmatis 

x^y:x1--yx=a:b 

h.e.  i:x+j=*:*  (S-iM) 


Problema  98. 

2  }  7.  Jnvcnire  numcrumy  qui  }fi  muU 
tipliceturferduos  numcros  datos  ,  y**- 
^rvrfrf  duoproducat . 

Sitnumerus  datus  unus=4,  alter 
=/>,  quaefitus=x;  erit  pcr  conditio- 
nemproblematis 
ax—y%  bx  =  v2 

jDivid.   : — —  *Divid. 


ax  +  ay~b 
x+y  —  b.a 


«Divid. 


x  —  b\a — y 

Siti:*=9,/  =  4i  crit*=j,  vclfit;  =  J 
ert  *  =  6. 

Wolfii  Opcr.  Matb.  Tom.  I 


*Mult. 


x=y*:a  x—vl\b 
Quare($.87  Aritb.) 
f\a  =  v2\b 
f  —  avzT 

J=7vY(a\b) 

Quodfi  ergonumerus  rattonalisde- 

fideretur ,  a :  b  quadratum  eflc  debet . 

Sit«=ji,  i=*8j  erit  VT*  :*>=»•  Sirpor- 
rov=ji  erit>=io,  confeqaenter *  =  V* 

Problema  99- 

238.  Jnvcnirc  duos  numcros  ejus  con- 
ditionis ,  *f ,  fi  unus  quadrato  altcrius 
addatur ,  fumma  fst  latus  quadrati  ag> 
grcgato  numcrorum  aqualis . 

Sit  numerus  untts  =x^lter  =7 ;  erit 

F+3Xl>+/  =  x+jr 


2X2^  —  7+>*  =  X  —  * 

h.e.  y+(ix2  —  i).7  =  x--x* 

Add  (X*-jf  X4~X»+J 


-z~ — 3~ 


/+(1**  —  i)7+(xa—  j)'=*-~  x»+l 


^  +  x*—  l=V(x+*$  — x1) 


7=V(x  +  i— x*)  +  £—  xl 

Quodfi  numerus  rationalis  defide- 
retur;  ^+x — x*numerusquadratus 
cne  debct.  Sit  itaque  hujus  latus  ob 
rationes  in  fchol.  probl.  92($.  iji  ) 


I 
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?x*^_Xx  +  \=$+x  —  x% 


*  Divid. 


Z*x*  —  zx—x — x2 

Z*x —  z  =  1  —x 
x+Z      x  +  ^AJd. 

Z*x  +  x=i+z  lJL 

 -  *}+i  D:\id. 

*=<i+0:(ta+0 

Sit  ^  =  t  >  crii  x—(  I  +  »  ):( 4  +  I  )  =  T  > 
confcqncntcr  y  =  i-  —  J-+Y(  —  tt  ) 

=  ^-S"—  +  V  ^.Vs^  =  To  +  Y«9  •  *«») 

  7        |      7  7  .»  1  jr  ,         *  1    I  I. 

"—  ro  Tio    }  o    f  o         *  '  ' 

Problema  1 00. 

2  3  9 .  Jnvenhre  duos  numeros  quadra- 
tos  ejus  conditionis ,  ,  ft  unus  addattir 
fatlo  eorundem ,  aggregatum  utrumque 
fxt  numerus  quadratus . 

Sit  numcrus  quadratus  unus=x*, 
altcr  =>2  ;  erit  fadhim  =  * 2y2 .  Qtiare 
x*y%  +  x2  &  x2/  +yl  lunt  numeri  qua- 
drati,confc<qucntcr&/+  i&x2  +  i 
iunt  numcriquadrati .  Namquepona- 
tnr  numerusquadratusx2jy2  +  x2  =t*> 
tum^2  dividaturperx2 ,  &  habebitur 

numerusfra<Slus     ,  qui  erit  quadra- 

tus  ( §.  246  Aritb. ) ,  quippe  qui  fa&us 

cx  numero -j- duc"lo  in  femctipfum  . 

In  fraclione  -71-  loco  z*  fubftituatur 

t  •     X%        x%yx+x'1       r  , 

cjus  valor;  cric  -~r  =  -^71 —  ;  fed 
^irl+il=/+i.  Ergo/  +  i,  ncc 

non  pari  de  caufa  x*  +  1 ,  funt  numeri 
quadrati .  Sic  itaque  latus  quadrati  pri- 
m\z — y,  iecundir — x;  erit 

*v—x%  — ' 

J  —  (\%  —  »):»^ 


l+i=i* — trv+.t1 


I  =  I*    XIX 

rtx  =  <*— •  1 
*  =  (»*  —  1  ):  lt 

Sit  *=*,  r=  j ;  crit  y  =  (  4—  1  ):4—i, 
&  ,  =  (9  —  0:6  =  4=^. Sit  ^.=  3, «  =  4; 


Pdrs  l  Scct.  11  Cap.  1U 

crit  »=(9  — l):6=i  =  4  ,  &:  a  =  (i6  —  ij:  8 

==¥•• 

Problema  101. 

240.  Jnvenireduos  numeros  quadra- 
tos  cjus  conditionis  ,  ut  fumma  addita 
fafio  efficiat  quadratum . 

Sit  quadratus  numerus  unus=x2, 
alter=>2;  erit  x2y2  +x%  +y2  nume- 
rus  quadratus.  Qnomain  vcro  x2y2  + 
x2=x2  (y2  + 1 ) :  fiat  primum  y2  +  i 
acquale  quadrato,  cujus  latus  / — 
ut  ablato  cx  utroque  atquationis  mem- 
broy%  perveniaturad  unam  ipfius  >di- 
menfionem,  cum  valor  rationalis  de- 
fiderctur,  ncmpc 

/x  —  ity+f=y%  +  1 

t 1  —  ity  =  1 


/2 —1  =  2/7- 


(t%  —  i):it=y 

Ponatur  porro  V(>*  + 1 )  =  /  — y 
—  /  —  (t%+i):it  =(t%  +  j):it=v; 
erk  x2y2  -f  x%  +y2  =  v2x2  +y2  .  A  t- 
queideo  problema  prarfens  redudum 
cft  ad  cafum  fimilcm  prarcedentis .  Sit 
ergo  quadrati ,  cui  tfx2  +y2  acquale 
eflcdebct,  latus  =z  —  vx-y  erit 

v  %xl  +y%  =  zl —  izvx+xfx2 


y1  =  zx  —  iy>x 
izvx  =  z*—yx 


•  \\y  Divid. 


x=(?2—  y2):izv 
Hic  valores  ^  <3c/proIubitu  dctcr- 
minari  poiTunr. 

Sitc.er.  \=i,  <=  j;  erit.>  =  (  9—  «  ) :  6= 
8  :  6=i,&:  hinc  v  =  <—;=}  —  7=77^=^» 

confcqucntcr  x  =  (4— ^)  :  -^-  =(i-i="):if 

ProPLEMa  102. 
241.  Jnvenire  duos  numeros  ejus  con- 
ditiontSy  ut  f  ft  fatlum  addatur  aggrc- 

gato 
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gato  quadratorum  ,  numerus  quadra- 
tus  prodcat. 

Sit  fumma  numerorum  quaifitorum 
=ix,  differentia  =  iy;  erit  major 
x+yf  minorx — y(§>6).  Sit/+.yla- 
tusquadrati  ipfi  $x2  +y*  sequalis;  erit 
per  conditionem  probkmatis 

X^  +  ZXy+y1 

x* — .  ixy  +y* 


3x*        +/=**  +  *£+/ 


*x*  =  x*  +  z/> 
jx*  —    —  2ty 


(ixx—tz):xt=y 

Sit  x=4,  t~6;  erit7=  (  48  —  j£):ii  = 
1 1 : 1  i  =  1  ,  conlequtntcr  *  +/=4  +  1  =  j  , 
*— /  =  4-I  =3- 

Problema  ioj. 

242.  lnvcnire  duos  numeros  qua- 
dratos  ,  quorum  fumma  efi  numcrus 
quadratus . 

Sint  numeri  quadrati  quxfiti  x*  & 
y* ,  latus  quadrati,cui  ifti  junctim  fum- 
tiacquantur,  t?x — jj;  erit 

x*  +yx  =z»ax*  — .  2i?xj>+^* 


x  ~  v  x 


2fXV 


X  =  t>*X  2t? 

219  =  v*x  X 


11: 


2t>>:(t>* —  i)  —  x 
Sit  i/  =  i ,  /=}>  crit  a  =  iij(4  —  1  )  = 
J  =  4- 


Problema  104. 
243.  Invenire  duos  numeros  ejus  eon- 
ditionis  )  ut  t  fi  unus  ducatur  in  cu- 
hum  altertus  ,  producJum  ftt  numerus 
quadratus . 

Sint  duo  nurneri  x  &  y ;  erit  per 
conditionem  problematis  xyJ  numerus 
quadrat  us ,  conlequenter  ctiam  xy  qua- 


dratus  erit  (  per  demonftrata  in  §.  i  j  9  ) . 
Habemusergo 

xy  =  z* 


x  =  z*:y 
Pro  ^  itaque  aflumcndum  eftqua- 
dratumperydivifibile,  fi  numeri  in- 
tegri  defidercntur . 

Site.gr.  t=5,  7=$}  erit  *=j«:  j  =  n. 

Problema  105. 

244.  Invenire duos  numcros  ejus  con- 
ditionis  ,  ut  ,  fi  faftum  quadratorum 
addatur  fatlo  ex  cubo  unius  in  alterum, 
fumma  fit  numerus  quadratus . 

Sit  numerus  unus=x,  alter=>  ; 
erit  per  conditionem  problcmatis  xy* 
+  xxyxy  ncc  non  (  per  demonfirata  in 
§.  139  )  xy  +  x2  numerus  quadratus. 
Ponatur  latus  hujus  quadrati  =yv 


•  x;  ent 


xy  +  x*  z=.ytvx —  2xyv+xx 


xy  —y  v  —  zxyv 


x  ~yv 


IX  V 


y  Divid. 


2Xt/  +  x  —  yvx 

x  —yv3, :(  2  v  +  r  ) 

Srte.  gr.  j  =  6,  «  =  i;  crit  x-=z6:  |  =  »  . 
Sirj^ij.-v^zi}  crit  *=  15.4: (4+1  )  = 
«J  -4:J  =  J.4=«*. 

Problema  106. 

245.  Invenire duos  pumeros  yquorum 
unus fubduBus  ex  faclo  corundem  rclin- 
quat  cubum . 

Sit  numerusunusx,  alter^eritper 
conditionem  problematis 
xy — y  =  v 


y  =.v*  :(x —  1) 
Affumendusergoeft  cubus,  quifit 
per  x —  1  divifibilis. 

E.  gr.  Sit  x~6 ,  v=  10  ;  erit  jr  =  iooo :  < 
=  100  .  Sit  *=J  ,  x/  =  6  i  critr  =  u6:* 
=10«. 

P  p  »  PRO- 
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Problbma  107. 

146.  lnvenire  duos  numeros ,  quorum 
unus  in  quadratum  alterius  duclus  cu~ 
bum  efficit . 

Sit  numerus  unusj,  alter  x;  crit 
per  conditionem  problcmatis 

yx*  =  ?**'  :v* 
1 — 


 r 

yz=z%  x:V 


**Divid. 


7*- 


yv 

yv* :%*  —  x 


t J  DiviJ. 


Si  ideo  numeri  integri  defiderentur , 
aflumendus  eft  valor  ipfius y  per  cu- 
bumaliquem  ?J  divifibilis,  ieu  cubi 
multiplus. 

Sir  e.  gr.  y—  16  i  -=  j  ,  ^,=  »5  «it  *  = 
1«. »7:8=1. 17  =  54. 

Problema  108. 

247.  Numerum  datum  in  duas  par~ 
tes  dividerey  ita  ut  earundem  fatlum 
<equale  fit  cubo  radke  fua  mulclato . 

Sit  rrumerus  datus  =  as  pars  una 
=x;  eritaltera  =<»— x.  Sitlatuscu- 
bi,  cui  fa£him  partium  ax — ot*£Equa 
tur,  yx — 1  •  crit  cubus  =.?}x3 — 
W1*1  +  iyx  —  1 ,  unde  fi  fubtrahatur 
^x—-  t  relinquitur 

y  x  —iy2xz  4-  ryxzzzax  —  x ' 

j^x2  —  iy*x  +  ry~a — x 

7**  —pX*  +x  —  a  —  iy 
Facile  jamapparet,  fi  valor  ipfius 
x  rationalis  dehderetur  ,  fieri  debcre 
2y~a:  quofa&oerit 


-rDiviA 


Apparct  ideo,  finumeri  rationales 
defidercntur,  problemaex  indetcrmi- 
nato  fieri  determinatum . 

Sit*=6>erit  jr=/xi6 —  J0:ii6  =  »o8:  i\6 
=  ^;& -i^  =  i-i^=-,i7;- 

Problema  109. 
248.  Invenire  numcrum  perfeclum. 
boc  efiy  omnibus  fuis  partibus  aliquotis 
eequalem . 

Sitnumerusquacfitusyx,  ut  nem- 
pe  in  partes  aliquotas  feu  fac*lores  re- 
folvi  pomt:  crunt  partesejus  aliquo- 
tac  1  -\-y-\-yx  +y  &c.  donec  exponens 
evadat  =  «,  &  x+yx  +ylx+yix &c. 
donec  exponens  fiat  =«  —  1 .  Quam- 
obrem  ex  natura  numeri  perfecti 

l -}->+/*+?'  J  &.c.-\-x+yx-^-}-x~\-ji  >x  Scc  .=/"*• 
l+j+.y--\-j- &C.=»n* — x— yx— y-x— >  3*&c. 


«3*  =  6*a— S 


4JDivid. 


*+y+y*  +/  &c- 
f ~ i  —  y  — /  — /  &c  ~~  * 

Jam  ut  x  fit  numerusinteger,  nec 
in  cafu  fpeciali ,  fi  y  per numerum  ex- 
plicetur,  numerus  partium  aliquota- 
rum  diverfus  fita  numero  earundem 
in  formula  generali  ;  necefle  eft  u( 
f —  1  — J — f  — y  &c.  =  1 :  quod 
cum  non  alio  in  cafu  contingat  nifi  cum 

v=2($.  i2i);eritx  =14-24- 12  4-1 
&c.  =1 4- 2 -4-4 +  8  &c.  &  numcrus 
perfe&us  2nx .  Quoniam  vero  x  cft  un- 
merus  primus;  necefle  cftut  i  4-  2  4* 
2*4-  2*  &c.  inomni  cafu  fit  numerus 
primus,  confequenter  fcrics  termine- 
tur  propc  tcrminum ,  qui  unitate  mul- 
clatus  cft  numcrus  primus  ( §.  cit. )  & 
0  notat  numerum  terminorum  ,  qui 
iftiufmodi  terminum  prsecedunt.  Qua- 
re  problema,  quod  lpeciem  indetcrmi- 
natimcntiebatur,  detcrminatumcft . 

Patct  autem  fimul 

T't.f>*~ 
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Thnrtm*  i :  5i  numerorumfericsinratione  du 
pla  ab  itnitatc  continue  proportionatium  contjnue- 
tur,  doncc  eorum  fumnu  fit  numcrus  primus  j 
fumma  in  maximum  multiplicata  tacict  numc- 
rum  perfe&um . 

Thnrem*  * :  Si  in  numerorum  fcrie  in  ratione 
duplaab  unitate  continue  proportionalinm  occur- 
rat  terminus,  qui  unitate  mul&atuscft  numcrus 
primus;  numcrus  ifte  primusin  proximc  praecc- 
dentem  duttus  etficit  numcrum  pcrledtum . 

In  ferie  numerorum  ab  unitatc  in  rationc  dupla 
continue  proportionaliuin 

I,a,4,  8,  16,  ji,  64,  «»>        »  5X»  > 
10*4,  1048  ,  4C9<> 
4—1  =  3,  8—1  =  7,  J*  — I  =  JI,I>«  — I 


|  =  i»7,  jt»  — 1  =  511,  »048—  i  =  *0475fc. 
funt  numcri  primi.  Ergo  1.3  =  6,  4-7  —  *8» 
«1.16  =  49«,  1*7.64  =  81*8,  jii.*56— : 
1 308 10 ,  »047  •  io*4= *°9«  •  &c.  3tc.  fun:  nu- 
meri  pcrfe&i . 

SCHOLION. 
»49.  VrtbltmM*  iudttrrminttt*  ,  qualU  flurimx 
falvit  Diophantus,  difficilhr*  funt  dtttrmintti, ,  nifi 
fimfticia  futrint .  Undt  tirtntt  fnb  initiumts  frtttr- 
miittrtffiunt,  qutt  dijfitulitutm  trtuit ,  adftqutntU 
ftitm  frtmovtntti  .  »«»"»  frtrfut  ntgtiscndd 

/i,»»,  c«m  mAximni  ttrumfatfefit  ufut  in  frtbltmMi- 
but  Ctamttridt  fublimierit  faivtmdit.  Ctttrum  att  rt- 
falvtndi  prMtmst*  indtttrmin*i4  numtritt  Analylis 
Diophantea  tpftlUri  faltt . 


C  A  P   U  T  III. 

De  Algebra  ad  Geometriam  Elementarem  applicata. 

y)  Ut  igitur  triangula  fimilia  &  re&an- 
gula  obtincas,  fsepius  producendac 
iuntlineac,  donec  veldire&e,  vel 
indire&e  datis  fiant  acquales,  vel 
alias  fccent,facpius  lineae  parallclae 
atque  perpendiculares  ducend»,  fa> 

{riuspuncta  quxdam  connectcnda  , 
acpiusangulidatisatqualcs  conftru- 
cndi :  quae  ficri  poiTc ,  ex  Geome- 
tria  clcmentari  manifeftum  cft  . 
Eum  in  fincm  probc  tenenda  funt 
theoremata  de  sequalitate  angulo- 
rum  &  fimilitudinc  triangulorum 
(§.  156.  183.  *oi.  107.  133.  167. 
268.169. 3x9  Geom.). 
/)Quodfi  in  acquationcm  non  fatis 
concinnam  incideris;  alio  adbuc  mo- 
do  excutiendse  funt  linearumrcla- 
tioncs ,  ac  intcrdum  fufficit ,  non  di- 
rcclc  quxrere  cam ,  quse  quatritur  , 
fedaliam,  qua  data  ipfa  quoquc  in- 
notefcit . 

3.  ReducYione  aequationis  fadta ,  cx  ul- 

Itima  ,  quae  prodit ,  clicicnda  cft 
con-  . 


Problema  110. 
1 50.  T)  Roblema  Geometricum  alge- 
J;    brakcrcjolvcrc . 

RfiSOLUTIO. 

1.  Obfervcntur  ca  omnia ,  quae  in  pro- 

bl.  1 6  (  $.  14 1 )  ficri  praecepimus . 
*.  Cumverorariflimcadarquationcm 
eodem  modo  in  problcmatis  geome- 
tricis  pervcniatur,  quo  innumcri- 
cis  ufi  fumus ;  hic  ulterius  quxdam 
peculiarianotandafunt.  Nempc 
*)Concipiatur  jam  fe&um,  quodad 

facicndum  proponitur . 
/S)Omnium  Iinearum  in  fchemate  de- 
pi&arum  rclationes  ,  nullo  habito 
difcrimine  inter  cognitas  &  inco- 
gnitas,  cxcutiantur,  utappareat, 
quomodoaliac  abaliis  dcpcndcant, 
lcuquibus  datis,  aliae  unadentur, 
11  vc  per  triangula  fimilia  (  §.  175 
Ceom.)y  fiveperre&angula(§4i7 
Geom. ) ,  fi  ve  pcr  alia  (  quod  tamen 
raro  ficri  folct )  theoremata . 


^oz  Ekmt*t*  Aftatyfeos*  Pars  1.  Setf.  ll.  C*p.  /J/, 

confrru&.o  gcomctrica  variis  qui- 
dcm  modis  pro  diverfitate  srqua- 
tionum . 

S  c  H  o  l  i  o  N. 

-fl.  $>v»nixm  niMic  tmtnm  fimftkijfsmtj  Ttgut* 
^■gtlr*  csfui  txtmplis  gtemetriiii  iilnframui;  f*f'e- 
ttrit  ntbij  tfitndift ,  tjuamodu  JtqintiontJ  fimftku  & 


ProbieMa  III. 

252.  ^Equationem  fmplicem  con- 
ftruete. 

Resolutio. 

OmncartiBcium  ineoconiiftit,  ut 
fracliones,  quibus  quantitas  incogni- 
tascqualis,  in  terminos  proportiona- 
les  refolvantur:  idquod  exemplis  re- 
<SHus  oftenditur,  quana  muitis  regu- 
lis  docetur . 

** 

I.  Sit  nempe  *=—  j  erit  c: «  =  b:x(§.  $©» 
*trith. ) .  Repcrictur  ideo  x  ( $.  17 1  6e»m. ) . 

.        .  ** 
».  S«  ;  fiarW:«=*:  — .  Hxcq-_r- 

ta  proportionalis  inventa  ( f .  »71  G*.».  )dicatur 

/  ;  erit  * = f  qUX  ijco  „-  jn  p-j-Q- 

venitur . 

««  

3.  Sit  „  =  .  Quoniam*4 — M=(«+fc) 

(*—*)($.  8- )  ;  crit  «:«+-=«— 4;* 

(  5-  30%jtri,h.).: 

,.  «*i—  hec  _ 

4.  Sit  *=^: — —  .  Invenitur  ftr  c-/«»  fri- 


lc 


i=-r &  *=-r  >  »  fit  -_r 


«4 

=    -;  denique/cr  atfmmfrimnm  1  =  — 


«_ 
Eft 


Jgitur  x  =  1  —  i,  di ffcreotia  nempe  linearum 
gtici. 

5.  «««4+-* 


bt 


lavesiatur  ut  in  cafu 

prseccdente$r=-y-  &  /  =  -77-  >  erit  »=5 

+/,  fumma  linearum^  Sc  f. 

_ «*4  + «*  +  &«'   (*  +  <<)* 

«■*'<*  —  -J+^  —  /+«,:_—/+*:_. 

CiUJtwar  ■—  &  fiar  -J-  =  1»  $  erie/ +*  :*  +_ 


,  .  (-  +  «' )  4     _  . 

=  i:*,  confcquentcr  *  =   ^  +  fc  -  .  RcJu- 

-tus  ideoeft  cafus  prafens  ad  primum. 

«*i — i*d  «/  „  ,  */ 

7'  S,t  *  =~+TT-  Qi»«ratur^-  &  fiat  -f- 

.      •    ,                            *(* — ^ 
=  fc;  eritj/_—  hb ,  atquehmcjr  =  

confcquenter  h  +  c  :  4  —  d  =  « :  x . 


S.  Snx  =  (_*  +  ** );c.  Con-  . 
i-ruatur  triangulum  rec.au.  A 
gulum  ABC,  cu  uscrus  AB 
=  «,BC=t(  }.i8  »Gc»j_. ); 
erit  AC=  V(_*+4  *<  (f .  41 7 
Gc»jw.  ).  Dicatur  AC  =  *»  ; 
.  «rit  _*+.*  =  »,*  ,  ideo. 

que  *: 

ter  £:m  =  ».:x. 

_-*  —  /_* 
9.  Sit  a  =  . 

Suptr  AB=_  defcn- 
batur  fcmic-rculus  & 
»n  co  applicctur  AC 

=  *  .  Cum  trianeulum  ACB  fit  ret.anc;uluin 
($.  J17GMW.);  cnt  CB=V(«*—  **  )  (6.417 
~  =  m  ;  en't  «* — /*  = 
„J 

_-*.+  bci 


Gttm. )  .  Dicatar  CB 
«*,  idcoque  *■ 


=  m  1  x  , 
10.  Sit*= 


=  /:-f  &fiat -£•=*;  erit* 


1  :  c  ,  confcquca-cr  « :  m 
**+crf 


.  Infcr.tur  l :  * 


inter  AC 
=  e&CB=_racdia 
proportionalisCD  = 
Vc-(  f.  317  Gnmi.). 
Fiat  CE  =  «;Crit  DE 
=V(«*+r_).D.ca-  A 
turhxc»;crit4*+c_  A 

=  »*  ,  ideoque  *  —  , 
^  +  c. ■»!  =  »:  4. 

Probli  MA  III. 

1 5  &quathttem  quadraticamgeo. 
metrkt conftrucrt . 

Resolutio. 

Cum  asquatioocs  quadraticx  ad 
fimplices  reduci  poflint  ( $.  14  j  ) ;  ipfas 
ouoque perprobl.praced.  (  %.  x  5  x )  coa- 
uruerclket. 

sit 
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Sitcnimzquatiopura  »*  =  4ijerit«:  x  — x  ■.  b 
(f.*99  Ariih.).  Invcnitur  ideoJ.=V^,«  (M.rig. 
?r*f.)intcr  AC=*&  BC  =  *  qu*ratur  mcd:a  pro- 
~tem.).  Si  xqvit  io  arfccta  *4 


(jf.  143  )•  Omne  igitur  arti  fi-  \ 
cium  conftrucndt  hnsiquario-  ** 
nes  huc  redit  ,  ut  invcniatur 
valor  ipfius  Y(  ^i-j-i.»  )  , 
itemque  ipfius  Y"(  -j-*1  —  *l )  • 
l'trumque  vcro  iam  docuimus 
in  prohlemate  prxccdcntc  .  Ni- 
mirumfi  in  trianqulo  rcctan^u- 
lofiat  AB  =  |j&  BC=i;erit 


AC  =  V(  ***  +  *»)  (§.  4i7 
Cmm.  )  .  Scd  fi  fupcr  AB 
—  ?  defcribatur  fc- 
micirculus  dc  in  eoap- 
pl;cciur  AC  =  i  j  erit 
C~z^Y(±*-—  h~)  , 
ur  in  prohlemate  pratcc- 
dcntc  dcmonftraturh. 

S  C  H  O  L  I  O  N. 

tf4-  QuJmvis  emntt  tcjuttiants  pmflictt  &  'Utt- 
iratic*  m  /»  midum  ttnftrui  foffint  ,  tti  c-rt- 

ftrutre  docmimmt:  minime  ttmtncenfmltnm  tfi ,  M  «'« 
firiHt  inh*rt.imn,  .  Htc  tnim  rttient  im  c»nfirmBi»net 
ftrum  comntcdts  ftft  inciatrtmus  ,  <HM  ftngnltrti 
frebitmttir  fftdtiit  circumfitntite  mult»  concinnitrtm 
mtdittnti  infinmtnt .  Ima  }n  gentrt  netsndum  rfi  ,  tx 
t*icmd»  ttuijtic»  difiiciUimt  trui  confiruHimei  concin- 
**st  cmm  ttmen  iniitmnitt  ingtnium  fftclnmr ,  f»lm- 
thne  trithmttict  td  frtxin  fuf.cirntt .  t\tth  hset  tfi  , 
tjmed  in  ttgcbrtict feiutient  frebltmt  ttunmtm  nnicum 
im  rermm  fiffiLitium  rt-iene  cenfderttur ,  indtfecdtnt 
emnibns  rtlntmit ,  cmm  tsmen  tx  vtttrmm  mtthtde 
tff.,rttt  O-  ifft  rtti»  fmtdttt,  ftlutitmtm  mnimsttfe- 
Intnnt  ttltttlms  frrn.nc , 

PROBLEMA  113. 
155-  Data  ferime-  f± 
*ro  AB+BC+CA# 
*rca  trianguli  reclan- 
guli,  invenire  bypotbe- 
nufam . 

SitAB  +  BC  +  CA 


~a,  AC  = 


x,area  = 


bz  ;  erit  AB  +  BC  =  *~-  x  . 


Jam  cum  fit  AC*  =  AB*  +  BC* 
(S.^G^J&AB^  +  BC^AB 


+  BC)*  —  2AB.BC($.26i  Aritb)\ 
erit  AC2rr(AB  +  BC)*  —  2AB.BC 
(§.  87  Aritb.  ).  Eft  vero  ACnx1 
&  (  AB  +  BC  )2  =a2  —  iax  +  x-  at- 
que  2 AB  .  BC  =  4^  (  §. '  9  -  Gcom.). 
Quare 

*z  ~     —  -~ax  +  X1  —  4/>* 


zax  m  a 


2  —  aV 


Quodfi  triangulum  conftrui  debet»-: 
dicatur  altitudo  BD  ,  hoc  ert  ,  per- 
pendiculumin  hypothcnufam  ACde- 
miilum  ($.227  Ceom.  )}yf  erit  (§.  -  9  2, 
Geom.) 

\xy  —  b" 


C*nfiruf!;».  Erigatur  ad  BD=«,  perpendicu- 
laris  A  B  =  »4  ,  fiatque  BG  =  b  Sc  qu*rat ur  ($.17 1 
Ctom. )  quarta  proporrionaJis  BH=s  it*  Fiat 
CB  =  -}-*  &  d  =  BH  \  erit  BI  =  f«  —  ii»  u 
=  x  .  Dividatur  BI  bifariam  in  0,quzraturque  ad 
BO=f*  ,  &  BE=BG=t  tcrtia  proporrio- 
nalis  BK  ,  qux  crit  altitudo  trianquli  quxfita 
■z-zb-tyx.  Quarc  fi  fuper  BI  dcfcribatur  fcmi- 
circulux  &  cx  K  agatur  cidcm  parallcla  KL  fccans 
femicirculum  in  L  ;  ductis  rcciis  BL  &  LI ,  erie 
BI.I  triangulum  quxfitum . 

iEquatio  fecunda  in  hanc  rcfolvitur  analogiam 
a*  :  t  +  ib  — .  ..•  —  1 '  :  x 
feu  * :  \*  +  b  =-J-4  — 4  :  \x  ( §.1%  $  Arixh.  ) . 
Habetur  crgo 

Thetrtmt:  In  ornni  triangulo  reclangulo  eftut 
perimcter  ad  compofitam  cx  dimidia  perimctro 
&  quadrati  latcre  ,  quod  triangulo  Jtquale ,  ita 
difTerentia  huius  lateris  a  [~ 
diiniiiiara  hyjiothcmifam. 

SCHOLION. 
15«.  Cum  trtti  ftgurtrmm  in  CtemttrU  methmur 
invtfiigtnd»  etrum   rtthntm  ad  futdrttum  dlinmed 
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jttMH (  §.  ii*  Geom.);  V"V"  '»  Cwm'- 
«r/4,  <»m  inMgtbta.  dtntur  ftr  Utut  ytuirut  >pj>t 

Problema  1x4. 

157.  !><*f<*  trU 
anguli  retlanguli,  cujui 
lateraAC,  AB  &BC 
funt  m  proportione  con- 
iinua  jnzenirelatera . 

Sitarea  =  <** 
BCrr  x 

AB—y 

erit  AC  =  /:* 

Ergo 

(6.4i7C?fow.)  (f?9iCfow.) 


xy=  24* 


y  —  — 4.  4<j  x—  ia  :y 

/=x6<i*+4*V        *  =4*  .> 


_4*8  4*8        *y  =  4-* 

7^=  i4*+2«4Vs 
/=«»(*  +  tVs) 

j  =  *V(2  +  2Vs) 

Ncmpe  quia  ia*<$  za*Y$ ,  radix  la* 

— /cftfalfa. 


Simiiiter  rcpcritur  valor  ipfius  x. 


=  *a\  /  =  4**+**  •  Hinc(^.  87 


i6**:x4=4<a4  +  x4 

1?;*  =  4«VTx"*~~ 
4**     4**  Ad-t. 

x  =  *V(xV5~z) 
N 


CH  =  «  «  Cu  =  CN ,  deicr-p toquc  icinn.ui.uiw 
fupcr  HG  i  erit  CI=V(«l  V(  *  V$— *))= 

«VV(»Vs— »)=«V(»Vs— »)•  ,„ 

Similtier  fiat  CK  =  CB  +  CH  =  «  +  *V*  ; 
erit  ,  defcripto  fuper  AK  femicirculo  ,  CL  = 
V(*«*  +  *«*Vs)=«V<*  +  *Vs).  Fiatpor- 
roCO  =  CL;  crit,  dcfcriptofuperHO  fcmicir- 

culo,  CM=V(-*V(»+*V5))=-Vf»  + 
tVj ). 

Quodfi  iraquc  tandcm  fiat  CF=CI  •,  dulta  FM, 
crit  CMFtriangulum  quafitum.  t»*-i 

Quodfjcxponcns  rationis=y,  BC 
=x ;  crit  AB  =  xyy  AC  =  x/ ,  idco- 
que($-4*7  Geom.) 


'"1  =  i 


Digitized  by  Googl 


Dt  Vff*  Al&br*  iH  GcomitrU  EUmentm .  ?0f 


*=V(i+JVs) 

Patet  idco  rationcm  latcrum  cffccon- 
jftantem . 

PrOblbma  * 1 S- 

158.  Datam  retlam  AB 
«w«#<*  #  extrema  ratiane fe- 
care  in  C  ,  kfjl,  »f>* 
AB:AC=AC:CB. 

Sit  AB  =  *,  AC  =  x; 
crit  CB  =  *  — x,  confe- 
quenter   per    conditionem  proble- 
matis 

a:x  —  x:a — -x 


PiOBXBM  A  Xt<. 

15$.  4      B  d 


datam  AC  #tf- 
cunque  dhifam  in  B ,  iterttm  fecare  in 
D,  itaut  fit  ADr©C  =  .DC:BD. 
Sit  AB  =  «  BD=x 
BC  =  *  <ritDC=*~<x 

AD  =  * +•*- 
Quareper  cc^itiojjemprobltmaTi* 
a  +  x:b — «  r=f  ■ — >k:x 


wx+xl  =i* — ^aix+x* 


x»  =  «a— <*x  {§.  197  Jritb.) 
x*  +  axz=:az 


*=v}**— i* 

UD  = -^«ad  angulos  reclos>crit  AD-—  Yt' 
cundofi«DF=f«  &:  AC  =  Afc eru  AC  =  * 

Alia  cx  zquattone  tcr- 
tia  elicitur  conftru&io  . 
Nrmirum  radio  AC=i« 
defcribatur  circulus  Sc  tn 
A  crigatur  perpendicularis 
=:«  .  Si  cnim  porro  du- 
catur  BD  per  ccntrnm  C  ; 
crit  ED  =  *  &  BE  ~  *  . 
Quare  fi  fiatBF=BE;,  re- 
cla  AB  erit  in  F  media  6c 
cxtrema  rationc  fc&a  .  Et- 
enim  BD  =  4  +  *,  idco- 
qucEE.BD  =  «*  +  **  ,  confequcctcr  *.v  +  x* 
=  4*($.  379  Gf»m. ). 

ITc/)?/  Oper.Matb.Tcm.J. 


4X  +  i#X  =  i* 

x=i2  :(«*+»*) 

Invenitur  tdeo  *  ob  analogiam 
,*  +  *4  :i=i:x  ($.  »7»G«MfcK 

AllTER. 

Analogia  prima  ,  ex  qua  aeqnatw 
«licitur,  «tiamper  leges  ratioaumad 
eam  reducipoteft,  a  qua  conitru&io 
pendet.  Quoniamenim 

<<  +  x:i— x=i — x:x 

«rit  a+b:b — x  =  £:x  ($.  190^1**.) 

*  +  £:£=i — x:x  (£173.411*6.) 


*  +  i£:i=i:K  ( $.19«^»«*.) 
Problema  h7' 
r6o.  Datam  reflam  A  C  divifam  in 
B  denuo  fecare  inD,itatttfit  CB :  DB 
—  DA:AB. 

SitCB  =  *  DB  =  x 

BA  =  b        eritDA  =  *+x 
Quarcperconditionem  problematis 
a :  x  =  b  +  x :  b 


ab-=.hx  +  xx 


"V(l^+**)=j*  +  x 
V(^+^)-i*  =  x 

Q3  C*»/r*- 
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UnprnFlt».  Tntcr  EG 
5=  L  ic  GI  ~  .1  qusratur 
media  proportionalis  HG, 
qux  enr = V"jb .  Fiat  GI 
=44&  ducaturHI*,  erit 

dcnique  KI=GI;erit  KH 

=V(t**+«*)— ±*.  InvcnituretiamV^VHty 
fl  inter-it-r-a  &  *  quatratur  niedia  proportionalis 
(  §■  3*7.  jjoCwm  ) . 

Itcm  quia^t1  +  *b  r- 
cft  dificrcntia  quadra-  J 
torum  W+abJr** 
&  **■  ,  fupcr  AB  53 
~k  +  ti  deicribatur  fe- 

micirculus  &  in  coap-  Ar  ^JB 
plicetur  AC  =  *  »  ent 
CB  =  V( \l>XJr*l>)  ($-}»7.4<7G"m-)« 

Definitio  *9- 

261.  S'i  quatuor  fuerint  ///tf*pro- 
porticnalcs , .  extrcmae  mediis ,  media: 
extrcmis  reciproc*  dicuntur . 

Problbma  h8. 
A     C   B 


262.  Datam  rcBam  AB  ita  feca. 
reinCy  ut  partes  AC  &  CB  fint  dua- 
bus  datis  DE  &  FG  reciproca . 

SitAB=*  AC  =  * 

DF,  —  b  CB=ia— 
¥G=zc 


Ergo  (§.  rii) 


x: 


c.a 


ax  —  x1  —  cb 


—  cb  —  xz  — ax 

jm*     ja*  (g.143) 
\a*  — cb  —  ^a*  — ax  +  x 

V(la*—cb)=f 


2 
x 


H  I 


K  1. 


Ctvfiructio:  Quacratur  intcrHI  =  £  &  IK=c 
mcdia  proportionalis  MI=V^(S>  J*7  Cnm.). 
Radio  IL=£«  defcribatur  arcus&  ducatur  MP 
I  ipfi  IK  parallcla  (  f.  i  j8  <5ro*. )  1  erit  MN  =  x  & 
MP=4— *.  Nam  demiflo  cx  centro  Lpcrpen- 
diculo  LO,  crit  NO=OP(f.  x?iGwji».;&  OL 
=  MI=V<*  (f.  Gtnm.  )  .  Sci  NL  =  LI 
ff.40  Crew.  )  =  ±*.  Ergo  NO=V(-fc**  —  ci) 
(  4i7Cf#m.  ),coni*cqucnterol>MO  =  lL  ($.»J* 
Ceom.  )  =4-«,  MN  =  i*-V(7«*~ti)  =  * 
&  MP  =  i«  +  V(  ?**  — < *  )==«—*. 

CorollaRium. 

i6j.  Conftrucre  ergosrquarioncm  quadraticam 
attcdam  «t.r . —  x1  =  ti  idciri  cft  ,  acdatis  duabui 
rcaisc&A,  vel,fic  =  ±V,  eidcm  rcttx  b  recipro- 
cas  xSc  «  —  x  invcnirc . 


P  R  O  B  L  E  M  A 

C  


119. 


-E 


D- 

F  -O 

264.  1?^///  rr#//  DE  &  FG 
reciprocas  invenire  ,  quarum  dijfcren- 
tia  fit  data  reRa  AC  aquatis , 

SitDE— 4  Reciprocaminor=:x, 
FG=£  erit  reciproca  major 
AC—C  ~c+x 

Ergo(^.  261 ) 

x:a-=.b  :c-\-x 
ab~CX  +  x* 

if!  V  

$c2+ab—  ic1  +  cx  +  x* 


x^{a+_V({a*—cb) 


Y{lc*  +  ab)r=:\c+x 
\,  V(ic*  +  ab)-\c=x 


Cott- 
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CtnftruBh  :  Quacra- 
turinter  AC  =  *&CB 
=  «  mcdia  proportio- 
nalii  DC .  Fiat  CE  = 
icj  eritDE=TO<* 
-\~*t>)  .  Unde  fi  lub- 
trahitur-fc  =  EF  > 
Wnquttur  DF  =  * . 

Alia  magis  inscniofa 
ex  zquationc  **  =  £* 
•+■**  eruttifr.Defcribatur 
nimirumcx  ccntroC  ra- 
dio  arbitrario,  maiori  ta- 
mcn  quam  ■£  c  Sc  |-  (  j— *)> 
circutu*.  In  co  applicen- 
turchordsrIQ=<  6tIP 
=  4 — b  .  1'rolongctur 
II»  inO , donec  PO  =  i . 
Tandcm  cx  C  radio  CO  defcribatur  circulus 
priori  concentrlcus  :  crit  HI=x.  Demiuacnim 
cx  ccntro  C  pcrpcndiculari  CL  ,  crit  Ll  =  LQ_ 
&.  LH=LM(  5.*9i  Gttm.  )  ,  ideoque  QM  =  IH 
(  §.  91  Arith. ) .  Eodcrn  modooftendttur ,  cflc  NI 
—  PO=i.  Ergo  NI.IO  =  «i,  confequenter 
«4  =  HI.IM  =  HI.(c-r-Hl)  (J.  381  Gt,m.)  . 
Eft  vcro etiam  *t=  * ( c -f- .*  ).  Ergo  HI  =  * . 

Sint  omniaut  antc,  &  parsmajor 
=  * ;  crit  minor  =x — c ,  confequen- 
ter($.26i) 

x:a  =  b:x — c 


>cx 


ab 


1 10. 


CwfimSU  :  Eadem  eft ,  qux  pracedens  .  Sed 
hicMI=*,  itaenimHl  =  QN1=*— c.confe- 
qucnrer  NI .  IO=«i  Sc  HI .  IM=*X  —  <* . 

COROLLARIUM. 

%6f.  Conftruere  crgo  aequattones  quadraticas 
**-{-£*  =  «&&  .r* — cxz=.*b  ideme(l,ac  datis 
duabus  rcclis4&A,  vel,  fi«  =  £,  eidem  rc«£tat 
t  reciprocas,  ibi  *  Sc  *  -fr"  c ,  hic  *  Sc  x—c  rcpcrirc. 

Problbma 
A  C,  

P  £ 

F  G 

266.  Datam  rcBam  AB  ita  fecare 
in  C  ut  reclangulum  fub  tota  A  B  &  feg- 
mento  minore  AC  *quale  fit  reclangulo 
fub  majore  CB  &  differtntia  utriufque 
CB— AC. 


Sit  AB  =  * 
AC-x 
eritCB  =  *— * 
CB— AC  =  a—~  xx 
Quare  per  conditionem  problcmatis 
axz=a*~$ax  +  ix2 

— ax  = —  4**  +  **x 


1  Divid. 


• — la2  =  xx —  2 

2*  *x 


4X 


I*!1  =  X*  2*X-H»* 


—  a- 


+Vla*  =  a 


x  =  a—  V{a> 

Conflrufii»;  Quiratur  intcr^  &  -medta  pro- 
portionalis,  qux  eritpars  maior  4  —  *,  ideoquc 
lubdu&a  ex  4  relinquit  minorcm  * . 

A  L  1  T  E  R . 

Quoniam  per  conditionem  problc- 
matis 

ax=(a  —  x)(rf—  »*) 


cnt  a:a 


 %x  =  a  —  x  :  x  ($ *99  ^rhh.) 


ta 


—  tx:a  =  a:a — x 


a — x.\a  = 


a:a- 


s.  \ 


SCHOLION- 

»67.  Hit  rtf»t*thniltn  ftr  *n*Ugi*'  &  rtdupu 
<I»«UnMM  <j*adrsiic4rt*m  *d  iineat  rtcifft** 


,  Jff  jccwriricAt  m»r< 
tfirMimtt . 


121. 


Problema 

268.  Datoradio 
circuliED,  inveni- 
re  latus  trigoni  re- 
gularis  ipfi  infcriben-  *-f 
diAB. 

Ducatur  Iatus 
hexagoni  EB,  & 
fit  BD  =  EB ($  356  Geom.)  =a ,  AB 
Q3  2  =xi 
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=x;eritBF  =  |* 
(§.i9,iGcom.).Et 
quoniam  angult  ad 
F  re&i  (per  §.  cit.) 
atque  BE  =  BD 
per  demonft.nec  noa 
BF=BF;erit  EF= 
FD(  § .2 1 5  Geom.)-=z  \a .  Qiiare  (§.4 t 7 
Geom. )  BD*  —  DFl  =  FB* ,  hoc  eft , 

?*'  =  x» 

V***  =  * 
EftergoxmediapropQitionalis  jnter 
3/1  & 4.  Etfiat*  =  i ;  eritx— Vj . 

CtnfiruftU.  Concinnior 
hxc  cft :  Itipcr  diamctro, 
AB  conftruatur  trtangu- 
lu:n  sequilatcrum  AFB& 
ccn  rum  C  cuui  runcT»  E 
conncclatur  rcita  CF  ; 
erit  CE  larus  trigonr  » 
Cum  enim  FCB  fit  trian- 
gulum  re&anguJmn  (%, 
184  Gr»».)&  FB=i4  , 
CB=* ;  erit  FC  =  Vj*  * 
{$.  4i7G«w.)  =  x. 

Thnrtm* :  Quadratum 
lacciistrigoiii  cft  ad  quadratam  nutii  ut }  ad  t. 

Aliter» 
|4:jx  =  x:<r 

J^g. ;  x  =  x :  & 
COROLLARIUM  I. 

t69-  Si  dato  laterc  rrigoni  rcgularis  l  tnveniri 

» 

u 


dcbci  radiuscircnli  ciirumfcritxndi  »;  crt  t» 
=  fcl ,  conicqucnter  vr^Vii1,  qux  ei  mcdi 
proportioaalis  inter  ^lt\.b. 

CoR  OlI  AR  iCJ  M 


»70.  Qnoniam  dimidium  latus  trieoni  reetila- 


S  C  H 


01  r  o  hr. 


wr,  tjudmvit  tAdtm  txtiUult  ttixmfx:txt.  EJl  ttl» 
dixmtttr  AB  =;  la  .  S^uxrtfi  fixt  AV>  —  a ,  ducxtur- 
tjut  DB ,  cum  xmrulmt  *d  P  rff7«tr  fit  (  J.  j  1 7  Geom.  )  r 

««  ^a*  —       =  ds1  ( rt\4 17  Geon.  )  i  ew 
PrOBLEMA  122. 

272.  Dato  ra~ 
dh  circu/iAE  itu 
venire  latus  oilo- 
goni  regu/aris  cir- 
cuh  injcribendi . 

SicAE=r,AF 
=y;erit  latusqua- 
drati  AB=V2r* 
($.21  Trig^Sx.  AG=V|r*(  §,  29  r 
Geom.)  .  Porra  cum  AEF  =  4$° 
($•  J41  Geom. ),& angulus  ad  G  re&us 
(  S.  29 1  Geom. ) ;  erit  quoque  EAG  = 
45°(&i4»  Geom. ),  confequenter  EG 
= AG  ($.25 3  Gfow.)  =Vir*  .  Hinc 
FG=r — V|rz .  Quare  (§.4 1 7  Geom.) 

/=irl4-ilr*— rV2r* 
hoceft,y  =  ir*  —  rV^r* 

>i=V(2r*-,rV2r») 
Quodfi  fiat  r=  1 ;  erit  ^(= Y(x—> V2  )  . 

COR.OLLARIUM-. 
*73.(Cum  dimidium  latus  oc^ogoni  fit  (Tnus 
**°  3°'  (•$•  *  '■'■♦jm.  ) ;  per  hoc  ipuim  problcma. 
.  mvenitur  fmus  ix°  jo' . 

PROBLEMA  I2J. 

274.  Datvlatere  oBogoni  AF  itrve- 
nire  radium  circuli  circumfcribendi  AB . 
SitAF=>,  AE=>;  erit($.272) 
b1  =  2>a  — w 

V2y4=2/— ^ 

2j>*  =  4y4 . — 4$y+J4- 


»71.  ffmjutptbUmMtii  felutiomfum  ftikt  rtjfitit 
mrtthmtntum  ,  quam  gnmttricum  .  Gttmttric*  tnim  , 


©=  2> 
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Extr.  red. 


**  +  WW*=/ 


V(*»+*V"$**)=J 
Eft  igitur  *:>=y;J+V#* 
confequenter  |*  :>  => :  i*+  2 V£J* . 
Hinc  clicitur  fequens  geometrica 


Cutfiruttt»:  Supcr  latere  oltagoni  AB  =  i  defcri- 
bamr  femicireulus  &  ex  ccntro  C  erigatur  perpen- 
d^cularis  mdefinita  CF  ;  crit  re&a  DB  =  Vrf 
(6.  4t7  Gnm.)  .  Fiat  AE  =  »*+»Vfi*  ,  «- 
icriptoque  fcmicirculo  AFE  ;  erk  AF=V*(&*  + 
hY±bx  )  (§.}Jo  Gnm. ),  confequenterradiuscir- 
culi  oftogonocircumfcribcndi  :  quod  ideo  fuper 
re&a  AB  conftruetur ,  fi  radio  AFdcfcribaturcir. 
culus  tranficm  per  A  &  B . 

Problema  1*4- 
275.  Datoradio 
circuli  AC  .  inve- 
nire  latus  decagoni 
regularis  infcribendi 
AB. 


Quoniam  ABeft 
^  totius  pe  A 


hc- 

nae ;  angulus  ACB 
—  l*>°(§.  5  7-  S  9         ) ,  confequenter, 
ob  AC=  BC($.  40  Geom.)  ,  ABC 

=CAB  =  7*°<S.i48G"ww.),  ideo- 
que  D  AC  =  1 080  (  $.  1 4  c>  Gtw.) .  Fiat 
AD=AC,eritADC=ACD=36° 
($.248  Geom.)t  confcquenter  DCB 
=72°.  Sunt  ergo  triangula  ABC  & 
BDC  acquiangula,  &  hinc  BD  :BC  = 
BC:AB($.  ■LljGeom.). 

Sitjam  AC  =  BC=* ,  AB  =  x,- 
erit  BD=*  +  x  %  confequenter  per  dr- 
nfirata 


a+x:a=a:x 

ax  +  xz  =  a* 
Eft  ergo  a  media  &  extrema  ratione 
fecanda ,  cu jus  pars  ma jor  x  ( §  2  5  8  ) , 
vcl  radio  a  quaerendae  funt  reciprocae 
*+x&x($.  256). 

ThtoTtm*  :  Latus  decagoni  regutaris  circufoin- 
fcripti  eft  pars  major  radii  mcdia  &  extrcnu  ra- 
tione  fecti . 

C»nftru£fh  :  Quoniam 
*==V^«*  — A*(S.afl)s 
radio  4  dcfcribatur  cir- 
culus  &  in  centro  E  cri- 
♦gatur  pcrpendicuiaris  El 
Z*  .  Fiat  'EF  =  f*  j 
erit  FI=V^*  .  Qua. 
rc  fi  cx  Fradio  IFdefcri- 
batur  arcus  KI  ;  erit  Kfi 

=  V4-*-j.4. 

^  C  H  O  L  I  O  N  • 
^Mm^ftt!*m  ^™3^  PtolcmjEtts 

COROLLARIUM. 
^jeniturergo  perproblema  prxfcnsfimw 


11$. 


Problema 

278.  D<if©  /^rr- 
re  decagoni  regula- 
ris  circulo  infcriben. 

AB,  invenirera- 
dium  AC . 

SitAB=rf,  AC 
—  x  ;  erit  fer  de- 
nwnflrata  in  probl. 
praced.BDzzza+x,  necnoci 
a  +  x:xzzzx;a 


<l*  =  X*  <*X 


$**  =x* — ax  +  {a* 
"Vja^zzx       ,  ob  x>  j «/  ($.»r>> 
$r+Vi-*=T"  * 
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Cetifiructh  :  Conftnia- 
turtriangulum  re&angu- 
lum  LMN,  inquoML=4 
&  MN  =  f«  j  erit  LN  = 
»  7*l(J.4i7  Ctim.) .  Pro- 
ducatur  MN  in  O ,  donec 
JJO  =LN ;  erit  MO=  x. 
Ex  ccntro  itaque  O  per  M 
circuluj  defcribipoteft: 

A  L  I  T  E  R. 

a-\-x:x  —  x:a 


a:x  —  x — a;a 

Qiucrendjc  ideo  funt  ipfi  a  recipro- 
caex&x — a. 

PROBLEMA  11$. 

279.  Datora- 
dio  circuli  AE& 
laterc  decagoni 
AE  jnvcnire  tatus 
pentagoriAB  . 
SitAE-a 
AF— £ 
AB=x 

Erit  AG  =Jx($.i9i  Geom.)t  GE 
=V(**—  ix1)  (^4i7G«/w.),h»nc 
FG=*—  V(a*-.lx*). 

Qxxb\TC(£.cit.) 

i  *=  i  x      *  — 14  r(< 2—  k  »■ 1  }+4*—  V  v  * 


^=2**.— i*V(*a  — $x») 
i*V(tf»—  lx*)=i^—J» 


4* 


4^_^;^-X~ 

Eft  vcro*=VX—  }" 

'«5.175) 

=  4  VK 

^4=^4— 34?V^3 


.  FarsLSe£t.U.C*?.UL 

Ergo  x*=  ^ — 4*VK— ( ^*4  + 
3*3 V|**  ) :  **  =  2£**  —  4*V4*2  — 
^+irfVtV  =  ^l-4TK= 
*»  +  -*V_*V{*1  =  **  +  **. 

Cenfirnflio  :  QjjStratur 
latus  decagoni  EK  (  %. 
X75  )i  crit  KI  latus  pcn. 
tagoni . 

Thterema  :  LatUS  pen- 
tagoni  rcgularis  poteft 
latera  hexagoni  &  deca- 
goni  cidem  circulo  in- 
lcriptoruin  fimul . 

ScHOLION. 
180.  Emdtm  frorfitt  nitfirnHuntM  dtdit  Ptolc- 

mzus. 

COROLLARITJM. 
i8r.  Per  prxfcns  igitur  problema  inveniri  po. 

tcft  finus  }tfd  (  $ .  »  Tri^n.  )  . 

Problema  1x7. 
281.  Datis  fumma 
crurum  trianguli  re- 
Sianguli  AB+BC  una 
cum  perpendiculo  BD 
ex  angulo  reFIo  B  in  by. 
potbcnufam  AC  demif. 
fo ,  invenire  latera . 

Sit  AB  +  BC=* ,  BD  =  b ,  AB— 
BC=y ,  AC=* ;  erit  AB= \  (*+>), 
BC  =  $(a  — y  )  (  $.  J  9  Trigon. ) , con- 
fequenter 

(§.■}%<)  Geom.) 
BA:BD=AC:BC 


(§.417  Geom.) 


ix*—*2  +/ 


j(**  —  /)  =  *x 
<»*  — —  4£x 
a2  —  ^bx—y1 
Quare  (  § .  8  7  ) 
ixl  —  a1  =  a  *  —  4^x 


IX*  +  4&K  =  2*1 
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X*  +  2*x=** 


x  +  *=V(  **+**) 


f ,»(7«./rfc  nihil  difficultat is  habct .  Quodfi  entra 
triangulum  conftrui  debet ,  adAB  =  *  cxcitetur 
in  A  perpendicularis  AC  =  b  ( f.  *49  C»«- )  >  ent 
BC=V(*l  +  **)  •  QEare  fl  fi».00^^' 
«rit  DB=V(  «*+'*)-*•  F.at  ^nporro  BE 
=  BD&:.Mcripto  fuper  EB  femicirculo  exCdu- 
catur  CH  ipfi  AB  parallcla  (  $.  ij8  Cnm. )  lccans 
femicirculum  inF.  Du&isenim  recxis  £F  ot  rli , 
erit  EPB  triangulum  quxfitum . 

Problema  X28. 

x8j.  Datis  pro 
trianguh  reclangu- 
h  BAC  typtfto- 
nufa  BC&  differeu- 
tiacrurum  DC 
tv^ff/rf  f r»r* . 

SitBC=*,  DC 
=/,JrAB  +  AC; 
—  x ;  crit  AC  =  x 
+  {f,AB=x_ff 
($.6),confequenter 
(  §.417  Geom) 

«  +ir  = 


*x*  =     - «/» 


X=V(^-^) 

ConJlrMffi»:  Conftruatur  rcaaneulum  tnangu- 
lum  AFE,  in  quo  AF  =  FE=±-r}  erit  AE  = 
Vic*  .  Super  AE  dcfcribatur  lcmictrculus  ob 


H9. 


AF=FE  tranfiturus  per  F ,  &  in  eo  apphcetur  EG 
=  #";  «rit  AG  =  j»,  confcqucnter  li  fiatDG  = 
GC=  GE,crit  crus  majus  AC ,  minus  AB=AD . 

Problema 
184.  In  dato  circu- 
h  aptare  reclam  da- 
tam  KL ,  qua  produ. 
cla  tranfeat  per  da« 
tum  punclum  H  tan. 
gentis  HI . 

Sit  LK  =  m  ,  HI 
—  »,  LH  —  y  ;  erit 
($•379  Geom. ) 

/+«>  =  * 


inr 


\ml 


4"  y  ' 

>*+*»J +  >*  =  >'+»* 

>=V(>2+»1)— f«. 

Conpmnit '.  In  punifto  tangentis  1  engatur  per- 
-endicularis  MI=§->» ;  erit  HM=V(t»»1  +  »*)• 
Fiat  NM  =  MI  =  t«»  erit  HN=/  .  Quare  fi 
tx  ccntro  H  radio  HN  defcribatur  arcus  LN ;  erit 
L  pun&um  ,  pcr  quod  re&a  HK  duccnda ,  ut  LK 
fit  cborda  in  circulo  aptanda . 

PrOBLBMA  IJO. 
285.  Dath  duobus  quadratis  invcni- 
re  duoalia  rccrproca ,  quorum fumma  <c- 
quatur  quadrato  dato . 

Sint  quadratadata  b*  ,<:*  ,</*  ,qux- 
fita  y1  &  d1  — y*  ;  erit  per  conditio- 
-  problematis 

y  ;p  =  ^:<p— y 


nem 


d*y___=_ 


■V 


{a*  ld* 


-JZldy  +  \d* =~^  ~y 


■  *V) 


■j^vx    — v(  k-jv» 
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SitHL=r,  U=dy  HI=g,  HM 
=Z;  eritMI=g  — Q»are($.4i7 
Geom.)bis  invento  valore  ipfiusML* 
cc — ZZ=  dd — gg  +  2gz — ZZ 


CttrfimBic  -  Qucrarurad  AB=<<,  AC  =  i  8c 
BD=  c  quarta  propnrtionalis CE  =  l< :  4 . Defcri- 
baturfemkirculus  fuperCI-"=T«i  &  «n  eo  appli- 
cetur  CG=C£  5 erit  K3  =V(  K*  —  **'*>  rf • 
FiatHC  =  rr&  C1=±d~YC±d*  —  l>*<7-)di 
erh  mcdiaproportionalfsCK=7.  Dcnique  fuper 
CH=«*delcribatur  fcmicirculus&:  in  eoapplicc- 
turCL=CK;  erit  LH^VT^*-?1)!»""  alte- 
riusquadrati.qiwfiti. 

Problema  131. 
286.  !>*///  dW£*/  quadratis  inveni- 
re  duoalia  recifroca ,  quorum  differen- 
tia  ecquatur  quadrato  dato . 

Sint  quadrata  data/* , g 1 ,  ,  quse- 
fita  >*&£*  +  /.  Erit  per  conditio- 
netnproblemaris 

:/»=**:*»+/ 


/+**>*  =/V 


4^ 


>4+*y+jF=/y-H*4 
>»+$»»  =v(jy+y4) 

>z=-j*'+v(/v+j*4) 
^v^-^+v^/v+P*)) 

CrfiruRit  eadcm  tcrc ,  quse  problcmatis  prae- 
ccdcntiy . 

Probiema  IJl. 


187.  £M/V  /r/£#/  Jateribus  triar.gu- 
li  cttjftjcutiVKe  HL ,  LI  #  1H , mvcnire 
ahttvdtnem  LM . 


cc=dd~gg+xgz 


cc  —  dd=zigz—gg 
cc+gg—dd=%gz 
cc+gg~dd 


regula 


=z 

■  ** 

Geometrica  conftru&io 
pote  ex  elemcntii  manifefta;  fcd 
arubmctica . 

COROLLARIUM. 

288.  Vi  tequattonis  terriac  d*  —  c*=j*  — 
Scdg 1  —  ij^  eft  diffcrcntia  imcr  — 
+  X1  •  ErS°  tn  ornr,i  triangulo  dinercntiaquadra- 
torum  crurum  HL  &  LI  «quattir  difforcnttx  qtia- 
dratorum  fcgmcntorum  bafis  HM  8c  MI . 

Problema  ijj. 

289.  Triangulo  dato  HLI  aqualc 
&  alteri  datb  NOP  jimile  confiruere . 

SitHI=/,  LM=r,NP=w,QO 
=«,  bafis  tranguli  quafiti  =>,  alti- 
tudo  =  z  \  crit 


($.  596  Geom.) 
m:n  =  y:z 

mz  =  ny 


ft=zy 

fe:y  =  Z 
mfe  :>  = 
87  Aritb.) 


^Quare  ( , 
ny  —  mfe  :y 

ny*  =  «r/r 

>2  =  mfe :  n 

y=V(mfc:n) 

CenfitucJh  :  Prodllcatur  altitlldo  OQ_trianguli 
NOPinM,  doncc  altitudini  aktrius  LM  zquaiis 
fiat.  Prodncanrur  itidcm  crura  trianguli  inRc<c 
S,  cVpcrM  agatur  ipfi  NP  paratlela;  critRS= 
mt :  n .  Quxratur  inter  RS  &  S!=/nicdiapropor- 
tionalis  lS=y*(  mfc.n ) ,  fupcr  qua  cb  angulos 
N  &  1'  datos  triangulum  ISV  conilrui  p«cft 

AIL- 
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AllTER. 

Fiat  »:m  =  f:r         /:  \t^y  :  <  (  £.»99  Arlth.  ) 
«rit    y/=,!  r  ($•  ) 
Ergo  fty^sy.r  (§.  194 ^mA.) 

Ertergojmediaproportionalis  inter/icr,  feu 
imer/*&  e« : » ,  ut  ame . 


Problema 


190.  Ex  angulo  C  rbomhi  dati 
ABDC  duccrc  rcclam  CG  latcri  AB 
continuato  eccurrcntcm  in  G  ,  //4  «f 
TLGfit  aqualii  line*  dat<e . 

Ducatur  diagonalis  CB  &  in  E 
conftituatur  angulus  CEF=CBG 
(§.  208  Geom.)t  cujus  latus  EF  pro- 
ducatur,  donec  diagonali  continuata; 
inFoccurrat. 

SitAB=*,CB=r,  EG=</,  BG 
= Z ,  CF=y;  crit  BF=y — c,  BG :  G  E 
=AB:EC($.268  Geom.).  Undcre- 
peritur EC =  hd;^.  Quoniam  angu- 
lusCEF  =  CBG  perconflruB.  eritob 
angulum  communem  C  (§.  1 6  7  Gcom. ) 
CB:BG=CE:EF.  Unde  reperitur 
EF  =  fbd :  c%  —  hd:  c  .  Porro  0  =  x 
( §.  156  Geom.) &.  x  =  u(§.  99.  204. 
Cfom. ) .  Ergo o=u(§.$ 7  ^rir^. ) ,  con- 
fcquenterCBG  =  EBF($.88  Aritb.) 
=CEF  (  $.8  7  Aritb. ) .  Ergoob  angu- 
lum  communem  F  ( §  2  6  7  Gro/». ) 

CF:FE  =  FE:BF 

>■—  =  ~r  '-y—c 

cy:hd=bd.cy — c* 
WclfiiOpcr.  Matb.  Tom.  I. 


cy~c*y  =  Pd* 
yt—cyzzzPtf.c* 


cy  +  \cz  =  \ci+hidl:c3' 

y=\c+V(\c*+b*d>:c>) 

Exacquationeprima  ftatim  liquet, 
inveniendas  efle  ipfi  &/:«■  reciprocas 
>  &  > — * .  Ex  ultima  autem  hacc 
clicitur 

CtnfnSU'.  Fiat  BM  =  EG=«f  &  ducatur  LM  ipfi 
AC  parallela;  erit  LM  =  M:r  (J.  168  Gnm.  ) . 
Dividatur  BC  bifariam  in  N  &  in  C  erigatur  per- 
pendicnlaris  CO=LM  ;  erit  ON=YVi**  + 
****t «*)($.  4«7G«».).  Translara  ergoON  ex 
N  in  F;  erit  CF  =  r .  Denique  cum  EF  —  bd  ■  r — ; 
LM >  ex  punclo  F  intcrvallo  FE  detei  minctnr  pun- 
clumE.  Quodfi  jam  ex  C  ducatur  recta  pcrEoc- 
currens  ipfi  AB  continuatae  in  G>  erit  EG  sequa" 
lialincxdatx. 

PROBLEMA 


2  9 1 .  A  dato  puntlo  E  duccre  rcclam} 
qua  circulum  datum  tangat . 

Quia  punctum  E  pofitione ,  circu- 
lusGJ~)FG&  pofitione  &maenitudi- 
ne  datur ;  dantur  etiam  EG  oc  GC . 
Sit  itaqueEG  =<*,  GC=£,ED=x; 
erit  EF  =  a+ih  &.(§.u<)Geom.) 
a*  +  rab  =  x* 


V(**+2**)  =  * 
CtnfiruSU  .  Conncctantur  ccntrum  eircnli  C  Sc 
punclum  datum  E  re<£la  EC .  Super  ea  dcfcribacur 
lcmicirculus  CDE,ducanturquc  chorda:  CD  &  DE> 
crit  D  rectu.«{6.  }I7Gm>b».  ).  Efl  vcro  CE*  =  ** 
4.  t*b -|- i*-, CDl=  t1.  Ergo DE  =  Y{x*b  +  * l) 
=  *  (  ff.  417  Ceem.  )  . 

Rr  PRO- 
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Problbma-  136. 

292.  Examinare  regulam  Renaldi 
niam ,  poiygonum  regulare  auodcunque 
circuloinfcribendi. 

F 


Regula  Caroli  Renaldini(a)  hacc  eft  • 
Dividatur  diameter  AB  in  tot  partes 
acquales ,  in  quot  peripheria  dividi  de- 
bet.  Super  AB  conftruatur  triangu- 
lum  acquilatcrum  AFB.  Ex  Fperfe- 
cundum  divifionis  punc~him  D  duca- 
turTecla  FG .  Eritex  ipfius  mente  BG 
latus  polygoni . 

Falfitatem  regulae  una  inftantia 
oftendifle  fufrkit . 

Sit  BG  latuso&ogoni  &  fiat  BH  = 
BG  ;  erit  HG  latus  quadrati.  Sit  porro 
CB—  1 ,  EG  =  x ; erit CD  =  \  perre- 
guLm  Renaldini  ,  FC=V3  ($-4!7 
Geom. ) .  Quoniam  angulus  ad  C  reclus 
(  §.1 84  Gtom.),  &  isad  Eitidem  rectus 
(§.191  Geom. ) ,  practerea  verticales  ad 
D  squales  (§.156  Geom. ) ; erit  ($.267 
Geum. )  FC :  CD=EG :  DE ,  hoc  cft  t 

V3:i=x:^.  HincCE  =  ^. 

Unde  tandcm)0b  CE2+  ECa  =  CGa 
( §.  41 7  Geom, ) ,  repcritur 

f»)  t)<  Refolntionei  Con-pcfii  rcne  Maihtmatlca  lit>. 
l.f  i«7. 


3  +  ixVs+x* 


3  +  zxV3  +  i3xa=  ix 

2*Vj  +  I3Xa  =  9 
**Vj+**  =  ft 

IJ .  tj 


IJ.IJ 


— —  +  ^  *T  $  +  ,*—-!-  +  -1-  =  — 
ij.ij  ^         '  ~        1 1  '  ij.i  j  ij. 


>$ 


I 


^V3+«  =  ^Vi>o 

*=-rvy'">  -  tWj =tW$o- tS  r$ 

Foret  ideo  femilatus  quadrati  ,  fi 
vera  efiet  regula  Renalaini,  (  2V30 
— V3  ):  13  .  Sed  idem  ex  veris  prin- 
cipiiselicitur  JV2  (§.  21  Trig^  =V^: 
quod  diverfum  a  Renaldinianoeflc  ex- 
traclio  radicis  probat.  Fallit  ergore- 
gula  Renaldini  in  octogono  ,  ideoque 
non  univerfalis. 

SCHOLION." 

19  J.  Z«/r»  frerfut  mtdt  ajltntitnr  ,  fud  ttUm 

f*lUt  in  iliii  ptiygtnit . 

.  PROBIEMA  I37. 

294.  Data  dia~ 
gonali  pentagoni 
regularis  AD,  in- 
venire  latus  penta- 
goni  AE. 

Sit  AE=x,  AD 
~a .  Quoniam  an- 
guli  AEC  menfu- 
ra  eft  arcus  AB  (  §.  314  Geom.  )  <Sc 
ipfius  EFA  femifnmma  arcuum  AE 
&  CD(§.ii6Geom.)^  hoceft,  arcus 
AE($.  342  Gecm.)t  eft  vero  AB  = 
AE  (  §  cit.  Geom.);  eritAEF=AFE 
(  §.  142  Gecm. ) ,  confequenter  A  F  = 
AE(§.  253  Gctm.)—xy  ideoqucFD 
=  a  —  x.  Porro anguli  A£D  mcnfu- 
ra  eft  AB  +  £EC  (§.  314  Grcw.  )  & 

ipfius 
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ipfius  F  menfura  itidem  AB  +  JBC 
(§.ji6Geom.)6c  angulus  ADEutri- 
quetriangulo  AED&EFD  commu- 
nis .  Quare  (  §.  26  7  Geom.  ) 

AD:ED  =  ED:FD 

a:x  =  x:a — x 

al — ax  —  x1 


ax  =  xl  +  ax 
Eft  igitur  x  pars  major  ipfius  a  media 
&  cxtrema  rationc  fe&x  ( §.  2  5  8  ) . 

COROLIARIUM. 
195.  Erit  ergo,  fubftitutis.»  pro  x8c  x  pro  *  , 
*=f  *  + Y?xz  .  Undc  patet,  quomodo  cx  da- 
to  latere  diagonalis  invcniatur . 

Problema  138. 

296.  Invenire  circulum fuperficiei  cy- 
Jindri  aqualem . 

Sit  ratio  radii  ad  peripheriam  r:/>, 
peripheria  cyliodri  =  p ,  altitudo  =a  • 
crit  fuperficies  =  ap(§.  $16  Geom.) . 

Sitradiuscirculi=x;  critr:p=x;^> 

quae  eft  ejufdem  peripheria  (  £.  415 
) .  Unde  habcmus  (  §.  419 



Gww.) 

/>x*  \%r  =  ap 


px*  =  zrap 
x*  =  2*r 


x  =Viar 

Tfcwm*;  Superficiescylindri*quaturcirculo , 
cujus  radius  eft  medius  proportionalis  intcr  dia- 
jnctrum  flcaltitudinemcylindri. 

PrOBLBMA  139- 

297.  lnvenire  cylindrum,  cujut  fu- 
ferficies ftt  circulo  dato  aqualis .  ^ 

Sit  circuli  radius  =  r  ,  peripheria 
=P,  altitudocylindrirzx,  radiusba- 
fis  =y ;  erit  pcriphcria  ejus  py :  r  ($.42  $ 
Geom.  ) ,  confequenter  (§.  516  &  $. 
429  Geom. ) 


pyx:r  =  {pr 
pyx  =  \pr* 

y*  =  irl 

x~rz  :  xy 
Eft  idco  problema  indeterminatum, 
ita  ut  radius  pro  arbitrio  aflumi  polfit , 
vel,  quod  perinde  eft,  altitudo. 
Problema  140. 

298.  Data  diametro  fpbara  &  alti- 
tudine  cylindri  ipfi  arqua/is  ,  invenire 
diametrum  cylindri. 

Sit  diameter  fphaeracrr  dt  altitudo 
cylindri  =s  ay  diameter  ejus  =  x;  erit 
foliditasilliusfere  157^  :  300  (§.  552 
Geom.),  hujus  3  i^ax2-  \  400  (  §.  541 
Geom.).  Quare  per  conditioncm  pto- 
blematis 

1 5  7</3 :  300  =  3  i+ax1  j  400 

4.157^:3=:  314«** 
628^  :  942  *  =       :  3*  =  x* 

V(  uF7$*)  =  x 
^quatio  penultima  in  hanc  analogiam 

d*  :x*  =  ia  \  id 
refoluta  fcquens  fuppeditat 

rWf»M:Quadratum  diamctri  lphacr*eft  adqua. 
dratum  diamctri  cylindri  ipfi  Jtqualis,fcre  ut  tripla 
cylindri  altitudo  ad  diametrum  fpherx  Juplam . 

Prorlema  141. 

299.  Datadia- 
metrofpba-rsAB, 
invenire  latus  te- 
traedri  ipfi  infcri- 
bendiAD. 

Sit  diameter 

fphsera;  AB  =  a , 

latus  tetracdri  AD 

=  x;  erit  radiuscirculi ,  cui  unume 

triangulis tetraedri  infcribi  poteft,= 

V\x*(§.i69).  Sit  AC=>;critCB=: 

a — 7,  conlequcnter 

Rr  ■  (f.j»7 


3  1 6    Elcmcnta  Analjfeos , 

(§.$i7Geom.)         (§.  ^iyGeom.) 

AC:CD=CD;CB  AD»=AC*  +  CD* 

Vf**=> 

m  ■  ■ 


/=jx* 
gy—^x3'  =i\x2 
ay  —  x* 
dV\xx  =  xz 

f  4Z  =  x1 


V\a*  =  x 

Eftergox* :**=»:  3. 

rfc«r«n4  :  Quadratum  lateris  tetraedri  eft  ad 
quadratumdiatnetri  fphxrz,  cui  inlcribi  potcft, 
in  ratione  fubfefquiattera  • 

CoROLLARlUM  1« 
joo-  Eftergo  latustctracdri  ad  diametramfphz- 
rz  ,  cui  infcribitur ,  ut  V*  ad  V3  >  confequenter 
huic  incommenfurabile . 

COROLLARIUM  ». 


101  Porro  quoniam  j>*  =  V*=  *  "K 
*  =  L.  Patet  ideo  tetraedrom  fphzr*  infcrtbi , 

diametcr  AB  in  tres  partcs  zqualcs  div.datur 
tiatquc  AC=7  A.B . 

ProbIema  14* 

301.  Datadia*  E 
«wfrp  fpbtr*,  ia- 
venire  iatut  cubi 
pu  bexaedri  ipfi 
infcribendiVQ  . 

Sic  diameter 
fphjerac,quacdia- 
gonali  cubi  FH 


Pdrs  1.  Se#.  U.  Cap.  UL 

aequatur  ,=  a  ,  latus  cubi  =  * ;  crit 
(§.ii7Geom.)FV  =  zx*  &  FH*  = 


jx*,  confequenter 

3x*  =  a* 


x*  -  \a* 


xz=zV\a* 
iEquatio  prima  in  hanc  refolvitur 


x*:a*=z  1:3 
quac  fcquensfuppeditat 

Thetrtm*  :  Quadratuni  lateris  hexaedri  eft  ad 
quadratura  diametri  fphzrz  circumicriptz  in  ra- 
tione  fuhtripla. 

COROLLARIUM  I. 

303.  Eft  ergo  latus  hexaedri  ad  diametrum 
fphxrz ,  cui  inlcribitur ,  ut  1  ad  Y$ »  confequen- 
tcr  huic  incommenfurabiic . 

COROLLARIUM  1. 

304.  Sit  in  diametro fphzrz  (yid.fi^. $. joi  >  AC 
=     &CB  =  -fi;erit  AD  =  Vt«*($-  3  3  o  Gnm 
conlcquenter  DB=Vf4*  >  fcu  ,atus  hcxacdri. 

Problema  *43- 
305.  Datadiame- 

tro  fpbara ,  invenire 
latus  oclaedri  infcri- 
ptiWL. 

Sit  LM=x,dia- 
meter  fphacra;  cir- 
cumfcriptae  HL=£. 
Quoniam  MLquadrantem  fubrendit 
(6.341  Geom.);  erit($.  417  Geom.) 

V{b>=x 

rhnrtDm  :  Qgadratum  lateris  oclaedn  cft  ad 
quadratum  diamctrr  fphzrz  circurafcriptz  in  ra. 
tionefubdupla. 

Corollarium  i. 

jotf.  Eft  ergo  latusotfaedriMLad  diametram 
fphzrz  circurafcriptz  ut  1  ad  V*  >  ideoquc  huic 
incommenfurabile . 

COROLLARIUM  X. 

307.  Si  ex  centro  fphzrz  E(f7d.  f«g.  $.101 ) 
erigatur  perpendicularis  EF;  erit  FA=Vt**» 
idcoque  latus  ottacdri  infcrjbendi  ,  id  quod  in 
1  ipfb  calculo  fuppofuimus,  in  futuros  tamen  ufu^ 

a  PRO- 
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308.  Datadidftfttro  fpbar^e^  inve- 
nire  latus  dodecaedri  AB . 

Quoniam  pun<5U  A ,  C ,  F ,  H  funt 
in  iphaera :  planum  per  ea  tranfien  s  eft 
circulus ,  ut  inferius  in  Sphaericis  inde- 
pendenter  a  dodecaedro  demonftrabi- 
tur .  Quoniam  anguli  B ,  M ,  G  &  L , 
itemque  latera  AB,  BC,  CM,MF, 
FG,  GH,  HL&LAinterfe*quao. 
tur(jT.47$.  106  Geom.)-,  AC  =  CF 
=  HF=  HA($.  179  Geom.),  ideo- 
qucAHFC  quadratum($.  342. & 98 
Geom.  )  .  Jam  cum  pentagona  1 1  in 
3  6  triangula  refolvantur  per  lineas  dia- 
gonales  ,quadratum  vero  AHFC  non- 
nifi  6  fubtendat;  omnia  ifta  triangula 
a  fex  quadratis  fubtendantur  necef- 
feeft,  confequenterdiagonalis  ACeft 
lateri  hexaedri  five  cubi  eidem  fphac- 
rac  tnfcripti  aequalis($.  459  Geom.). 

Sit  Iatus  dodecaedri  AB  =  x ,  dia- 
inetcrfpha:rac  =  </;  erit  AC=Vj^* 
(§ .  3  0  x ) ,  confequenter 

V{^:x=x:Vf/»  —  x(g.»94) 

j^^xV^  =  xa 
Ll=xl+xVK 

V£d*~Yfrr=* 
h.e.  iVK-iVK=x 


Multiplicando  per3  fingulos  aequa- 
tionis  tertiae  terminos  oritur  hsec  altc- 
ra     ^  =  3x*  +  3xVK, 
quac  fequens  fuppeditat 

Thttrtmai  Quadrarum  diametri  fphzrz  fcqua- 
tur  re-itangulo  ex  aggregato  latcns  dodccacdri 
6c  hexaedn  cidem  inlcriptorum  in  cripltim  latus 
dodecacdri . 

CoROLLARIUM  I. 

309.  Si  diametcr  fphcrae  fucrit  i  >  erit  latus  do- 
decaedri  infcripti  Vf  —  |-Vt>  confequentcr 
illa  ad  hoc,  ut  2  ad  Y$ — Vf>  &  quadratmn 
illius  ad  quadracum  hujus  ut  6  ad  ) —  V5  •  tft 
ergo  diamcter  fphxrae  lateri  dodccacdri  infcripti 
tuminfc,  tumpotcntia  incominenfurabilis . 

CoROLLARIUM  *• 
210.  QuoniamJequatio  fccunda  f.  joS  in  hanc 
retolvitur  analogiam  Vyd1  :  *  —  *  :  Vf —  •»  ) 
tatus  dodccacdri  (  fid.  Fir.  $.  301 )  c(t  portio 
rnijor  BG  lateris  hcxaedn  DB  eidcin  fphtrx 
infcripti  mcdia  Sc  eurenu  rationc  fcdi  in  G 

PROBLEMA 


3 1  r.  Vata  diametro  fpba>ra>  H\f, 
invenhelaiut  icofaedri  infcripti . 

Sit  ABCDEAcirculus  fubrendens 
angulum  folidum  icoiaedri  H  ;  eric 
latusicofaedri  scquale  lateri  pentagoni 

AB 


?i8 

A 


ElmentA  Analjfcos .  Pars  t.  Scft.  U.  Caf.  111. 


AB  huic  circulo  infcripti  (  §.  475 
Ceom.  )  .  Concipiatur  cidcm  circu- 
lo  infcriptum  decagonum  regulare 
DKEFA  &c.&alterum  circuloalii, 
qui  iftiparallelus&  abeo  diftatinter- 
valioradii  GC;cric  DN=DQ$.r79). 
Quodfi  ergo  anguli  pentagonorum  li- 
neis  tranfverfis  DN ,  DI ,  EI  6cc.  con- 
nedtantur;  decem  prodibunt  triangu- 
laxquilatera  jun&adecemaliis,  quo- 
lum  quinque  a  circulo  hiperiore ,  quin- 
que  ab  inferiore  fubtenduntur . 

Sit  HM  —  HC  =  x,  GC=>. 
Quoniam  GC  eft  latus  hexagoni ;  erit 
HG  latus  decagoni  ( §.  1 79  ) ,  ideoque 
=V|>* — }y(vi§.cit.).  Habemuscrgo 
*Yb*-y+y=h  x*=Y*+i7*-yY&*+iy* 


fa  J  H«tijo»lui  Cntf.MatlL  Tocb.  I.  p.  U9. 


A     I  ITC 

Ctnjlrmili»  :  Fiat  AH  =  AB  =  *;  erit  EH  = 
V^* f f .  41 7  GfM«. )  & ,  ob  EH  t  AH  =  EK  :  IK  , 

hoccft,  X>rs:t__^:-^($.ft6gGn-.)f  I- 
=  fc:  Y$  •  Eft  ert 


—  -<($•  417  Cw*».). 

COROLLARIUM  I. 

311.  Quoniam  j>*  =  i*i  qnadratum  diame- 
tri  fphacrae  cft*in  ratione  quintupla  ad  quadratum 
radii  circuli  angulum  folidum  icofaedn  lubten- 
dentis . 

COROLLARIUM  *. 

31  j.  Liquer  etiam  ,  latus  icofaedri  diimetr» 
fphatrat  circumicriptae  tum  in  fc ,  tujn  potenm  m- 
commcnfurabiie  efle. 

ScHOLION  X. 

JI4.  SiJUmtterfftutrxfmerittQOOa,;  erit{S^99' 
305.301.  jii.  308)/«»/  tttratdri  imfcrifti  81 149» 
ottatdri  707IO,  htxatdri  577J6,  ictfatdri  J*J73  » 
dtdtcacdri  3568*  (a). 

SCHOLION  1. 

Jlj.  Cmm  tx  diamtiro  fpktr*  nrpribtu  rtgnUri- 
bm  cirtmmfcriftm  iuvtmirt  foffimms  iaiera  termm  i  »«» 

.  /-     <..„■.     .1: — -  fmftrficit' 


diffttilt  ftrtt  ,  indt  ulttrims  tlictri 


— 4J   J  /  \ 

tum  filiditxtti  tormndtm  ,  ttfptt  tmm  tmtrft ,  tmm  tmm 
amadrato  &  cmbo  diamttri  ffb*r*  Ctnftrrt  :  ftd  yitv- 
»Umh*tdaari*ar*ri{fimi  tfi  mfns ,  tam  fr*umiutn- 
dam  tfftjmdiuuuts , 


CAPUT 


$19 

C  A  P  U  T  IV. 

De  Algebra  ai  Trigonometriam  Planam  applicata. 

|  (%.  40  Trlgon. )  ,  confequenter  HM 
Aritb)'  MI  =  **:/>  weoquer^.87 
4=z(mx  +  nx):t 


at  z=mx  + 


nx 


*t:(m  +  »)—x 
ur^T-1  !  Bafis  «pangnli  eft  ad  altitudmem 

Problema  147. 
3 1 7.  D..//V  fumma  crurum  HL  -f-  LI 
*na  cum  angulis  ad  bafinH&I ,  invc 


3l6'  T\  Attshafi^  trianguUctvuf 
__  ^JL/  ««.w  #  «tg«//V  4r^/v/> 
H  Cf  I ,  Mrvr «xrr  ahitudincm . 

StHI  =  *,LM=x,  CnusanguJi 

ru„;CJUSColInus=:f>  finusan- 
guli  LHM=/>,  ejus  cofinus  =7 .  Erit 
(§■  3iTrigon.)s:x—c:Ml  &  £:*  =  ^c  crura  HL  &  LI 
tf:HM.  Undc  reperitur  Ml 
&  HM  z=qx:p( _J.joi  .<_>//£, 
re(§.87_4r//£.) 

cx:s  +  qx;p—-a 

pcx  +  sqx  —  asp 


__       p.xzzz    —  — —  —  _—■_.. 

_» :HM  .  Undc  reperitur  Ml  =Vx  •/      Sit  HL+LI  =  _/  ,  fmusanguli  H 

'itb.) .  Q„a J  =  m>  fin«s a°guli  I=» ,  HL=x ;  cric 


xzzzasp:(pc  +  sq) 

«^Equatio  pcnultima  in  hanc  ana- 
logiam 

pc  +  sq  :spzzza:x 
refoluta  fequensexhibet 

Thnrrnu;  In  omni  triangulo  HIL  fumma  re- 
«angulorum  ex  finuanguliobliquiad  bafin  unius 
in  cofinum  altcrius  fe  habct  ad  reclan*u|Um  cx 
linibus  angulorum  ad  balin ,  ut  bafis  Hl  ad  altitu- 
dincm  LM . 

AlITER. 

SumaturML  profinu  toto,  erunt 
HM  &  MI  tangentes  angalorum 
HLM  &  MLI ,  feu  cotangentes  dato- 
rum  H  &  I .  Sint  finus  totus  =  t ,  co- 
tangentes  =  m  &  n ,  LM =x ,  Hl—a  • 
erit  /:»=x:HM  &  /:»  =  x:MI 


x.  ^re(§.SiTrigon.) 
x-.n—a  —  x :  m 


mx  —  na — nx 
-   _______  ■ 

mx  +  nx—tta 
xzzz  tta:(m  +  tt) 

*  —  x  —  (ma+na—*a):(m  +  n) 
a — x  —  ma  :(  m  +  n) 
^quatio  tertia  in  hanc  refoluta 
analogiam 

a.xzzz  m  +  ttin 
fequens  fuppeditat 

ThroTtmt-  Summa  crurum  trianguli  HL-f-Ll 
cft  ad  crus  unum  IIL  ut  fumma  finuum  angulo- 
rum,qui  luntad  bafin  H  &  I,ad  finum  anguJi  I 
cruri  ifti  HLoppofiti . 

Problema  148. 

318.  Datis  angulis  ad  bafin  HcVI 
unacum  fegmento  bafcos  uno  HM ,  /»• 
venire  fegmentum  alterum  MI . 

Sit 


3  20  EUmtntA  J/Jtlyfeos .  Pdrs  L  Setf.  U.  Cdf.  IV. 


SitHM=r*,MIrrx,  finus  anguli 
Hr  w,  cjus  cofinus  zr  n ,  finus  an» 
guli  Jrr/>  ,  ejus  cofinus  rrf  .  £rit 
(§.l$Trigon.)n:a=:m:ML.  Repe- 
ritur  idco  HL=am :  n .  Porro(  vi$.cit.) 
$:xrr/>:ML.  ReperituritaqueML 
=r px  ;  q .  Quare  (  § .  8 1  Aritb. ) 
px:q  =  am:n 

pnx  rr  amq 


ibl  - 


r.t 


x*  rr  2r£J  :  t 

x~Y{xrb1:~ 
^  Thecrtma;  Arca  triatiguli  retfanguli  cil  ad  qua- 
dratimicruris  ur.;,j<  BC  i!t  tangcns  dinvdia  angu- 
Ji  adjaecntisC  *d  fiiunn  ictuin. 


x  —  amq  :pn 
Hft\deopn:mqz=a:x 

Thetnm.i  r  Si  cx  verticc  trianguli  L  in  baftnHl 
pcyvnciiutlum  dcmiititur  ;  icgmentum  ununi  I 
HM  eft  ad  alterum  MI  vt  recl-Ingulum  ex  finu 
anguli  fegmemo  MI  ndjaccntis  in  cofinum  anguli 
icgincnto  HM  ad;accntisad  reclangulum  cx  finu 
anguli  H  in  cofiomn  anguli  I. 

Problema  149- 

319.  Dataareatri- 
anguli  reSianguli  A  BC 
una  cum  anguloC,  in- 
vcnirc  crura  AB  & 
BC. 

Sitarea  —P  BCrrx 
finustotusrrr  erit  BArr2^a  :x 

tangcnsanguliCrr/     ( §.3  94  Geom.). 

QuzTe(§.4oTrigon.) 

x:  —  =:r:t 


Ctrfirufflo:  Intra  crura  anguli  dati  ADMeriga- 
tur  perpendicularis  EF ,  punclo  E  pro  lubitu  af- 
fumto;  erit  DE=r&  EF=f  (  $.  7  Triftm.  )  . 
Fiat  DG  =  EF,  DH  =  6  &  agatur  ipfi  EG  pa- 
rallcla  HI;  erit DI  =  *»■:»( $•  »7«  Cnm.).  Fiat 
MI  =  »i  Sc  quatratur  inter  MI  &  DI  media  pro- 
rortionalislK  (6.5176«»».  ),qux  critcruswnim . 
DividaturMl  hifariam  in  L&  fiat  IN=LI,  du- 
caturque  NO  ipfi  MK  parallcla ;  erit  IO  =  »A* :  * 

($.  171  Ceem.  ),  idtcque  crus  alterum  ,  confe- 

qucnter  KOI  triangulum  qusfitum. 
MUer .  Sit  EDA  an- 

gulus  datus .  Fiat  DA 

=  »&  &  crrgatur  AE 

ptrpendfcularis  ad 

DA  ;  erit  fimul  DA 

—  r  &  AE  =  *($.  7 

r,;Sen.  )  .  Producatur 

EA  rn  inflnitum  &  in 

D  crigattir  ad  F.D  r cr- 

pendicularis  DG  j  crit 

lir 

AG  =  —  (  f.  }*7 
Cetm.).  Fiat  AH  =  AG &  AI  =  i-AD  =  b ;  erit 
dcfcripto  fuperlH  fcmicirculo,  AL=V^^- 

Ffat  denique  AB  =  AL  cv  dueatur  BCcruri  an- 
guti  dati  DE  parallcla  i  crit  trianguJum  BAC 
quxfitum . 


Problema 


150. 


320.  Data  ft.bter.fa  arcur  AB  qua- 
drante  minoris  una  tum  radio  circtJi 
CE ,  invenhe  fubtenjam  CB  arcus  com. 

pofiti 
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pofiti  ex  arcu  AB  &  ejut  complemento  di- 
midioad  femicirculum . 

AppliceturAB  diametro  CD  paral- 
lela  oc  fiat  DF  =  AB,  ducanturque 
recls  EB,  AD  &  BF  .  Quoniam  x 
=  o  (  §.  $  i  s  Ceom. ) ,  & ,  ob  paralle- 
Jifmum  linearum  AD  &  BF  (£.257 
Geom. ) ,  x=y  (§.%H  Ceom. ) ;  erit  o=y 
(§.%•]  Aritb.).  Eftveroetiam,  obCE  cum diagonatiEC, 
=  EB  ($.  40  Ceom.),  u  =  o(§.  184'  invenire  diagona- 
Ceom. )  —  y  y  confe<JUenter  CF :  CB  = ' 
CB:CE($.  167 Geom.).  Sit  jam  AB 
z=a,  CE  — r,  CB  =  x;  entCF= 
a  +  ir ,  confcquenter 

*  +  *r:x  =  x:r 


*r  +  %rx  =  x* 
V(*r  +  2r*)  =  x 
C  O  HOILARIUM 


pun£h>  concurfus  B  eidem  parallela  duOa  ,  «d 
differentiam  hujus  .chord*  a  diametro. 

Problema  151. 

324.  Datisin  E 
quadrifatero  cir~ 
culo  infcripto  /a- 
teribus  A£ ,  EB , 
BC  #  AC 


1. 


•31».  Cutn  angulus  CBD  fir  reflui  (  ff.  317 
C*»w);  erit  BD*  =  4'* — «" — ar1^:*»-'4— . *r 
(£.4170/»/»».),  confequenter  BD ,  fubtenfadi- 
midii  cotnplemcnti  ad  fenvicirculum  arcut  AB, 

C  O  R  O  L  L  A  R  I  V  M  2. 
31*.  Quadratum  ergo  chordxDB  arcum  qv«- 
drante  mTnorem  fubtendcntls  «quatur  reclangu- 
lo  ex  radio  CE  &  exccflu  diametri  CD  fuper 
-cbordam  AB  du£tani  ex  pun&o  B  diameiro  CD 
j>arallelam. 

CoiOLlARIUM  J. 
3*3.  Quadrata  chordarum  CB  &  BD ,  quae  am- 
1«  fimuliemicirculum  fubtcndunt  ,  funt  tmer  fc 
Ut  %rz  +  *r  ad  lrx  —  ar  (  §.  3»o.  311  )  ,  hoc  eft  , 
ut  \r  +  a  ad  a*— (  18  \Arith.  ) ,  hoc  eft  ,  ut 
aggregatum  ex  diametro  CD  &  chords  AB  ex 


/f«AB.  "T""~c 

Sit  AE  =  *  ,  EB=* ,  BC=<: ,  AC 
=  </,EC=/,AB=y.DucaturEF, 
;  ita  ut  fit  o  =  x(§.  208  Ceom.).  Quo- 
niam  prxterea  ACE  =  ABE  (  $.  j  i  $ 
Ceom.)\  eritEC:  AC=EB:BF,hoc 
cft,  f. d=6.EF(§.  167 Geom.).  Re- 
peritur  ergo  BF  =&/:/.  Quoniam 
porro  E  AB  =  ECB  ( §.  1 15  Ceom. )  6t 
AEF  =  CEB  (  $.  88  Aritb.)\  erit 
EC  (/) :  .CB  (r )  =  E  A  (*J :  AF  (  a c  :/> 
($.  267  Ceom. ) .  Qiiare  (  § .  8  6  ylwf fc. > 

(bd  +  ac):f=y 

bd  +  *r  =/y 

Tk*«r*ma  -:  In  quadrrtatero  circulo  Infcrfpt» 
AECC  reaangulum  ex  diagooalibus  EC  &  A* 
cquatur  reftangulia  exlateribus  oppoGtisEBia 
AC ,  &  EA  Mi  BC  ■ 

'P  R  O  B  L  £  M  A  152. 

325.  Dato  finu  anguli  fimpli  >  inve- 
nire  fmut  &  coftnuf  angulorum  multi- 
florum. 


Sit  angulus  quictmquc  A,  fiat  AB  I  ADB($.  184  Ceom.),  FBD  =  A  + 
=  BD  =  DF=FH=HL=LM  =  ADB  (§.  *19  Ceom.  )  =  zA  per  de- 


MP  =  PQ  =  QT  =  TV^  crit  A  =  !  monfir.  Eodem  modo  oftenditur ,  eile 
WolfiiOper.Matb.TomJ.  I  Ss  FDH 
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T  X 

FDH— A  -f  DFA=jA ;  HFL= A 
+  AHF  -  4A  ;  LHM=A  -f  ALH  j 
=  5  A ;  PLM=A  +  AML=6A  &c. 
Demittantur  perpendicufares  BC,DE,j 
FG ,  Hl ,  LK ,  MN  &c.  Quodfi  AB| 
fumatur  pro  fihu  toto.;  erit  BC  finus , 
AC  cbfinus  anguli  fimjpli  A ;  ED  fi- 
nus,  EB  cofinusanguli  dupli;  FGfi- 
nus  ,  DG  cofinus  ahguli  tripli  &c. 
($.2.  ii  Trigon.) . 

Sit  AB=r,BC=J,  AC=«;  erit 
ob  angulum  A  utrique  AA  BAC  & 
EAD  communem  &  redosadC&E 
acquales  (§.  267  Ceom) 

AB:BC  =  .AD:D_ 

AB:AC  =  AD:AE 

r  :  a  =z  %a  :  

£rgoBE=AE  — AB=2*'1  :r— r= 
(2rf*~r*):r.  Eft  vero r*  =  **  +  b% 
( $.417  Ceom.) .  Ergo  BE  =  (2**  —  ■ 
/-*1):f  =  (/-*1):r&AF=' 
AE.+  EF=0*l-~  Py.r. 

AB :  BC=AF :  FG  ($.2,68  Ceom.) 


AferBC=AH:HI 

r  :  b  =— ri— 7T* 
AB:AC=AH:AI  _ 

la3  —  4^b*.4*4*— _*b* 


AB:  AC=  AF:  AG 
r  :  4  =  J — ■: — : 


«l-»b» 
— ^  


Eodem  prorfus  modo  repcritur 
K.L  =  (5*4*—  «°-1*3  +  *5)  =  '4 

A.«K  =  (  *5  -  toa  h 1  -f-        )  :  r"4  ; 

MN=  (  fi*5-*  —  xe-M  +  &♦**)  »r5 
&  LN  =  («6-t?.V  +  .,,,**♦-*«  )  ^"M 
PO  -:  (  7-«* -  JS-4'  3  +  »«***5-*'7  )  J  '« 
&OM  =  (  „7— xi- V  +  35-3^4-  7-*6  )  '  '«  • 

Si  itaqueradius  feufimis  totus= r» 
erit  fmusanguli 
fimpli.^ 
dupli  2<j£  :  r 
tripli(3^!-^]:r* 
quadrupli  (  4&*  — -4£  * ) :  r  '  4 
quintuplif  5&*4—-  10*  a%4-b  )'.r 
jfextupli(.6£*5 —  2o£  a  +  '6b  a):r 
feptupli  ( 7'-6~J5'3-4kr-»«*5"*-*7 ) :'6 
&c. 

Hinc  patet  lex  nrogreflionis  in  infi- 
nitum  .  Co/nponitur  nimirum  formu- 
la  profinu  anguli  multipli.ex  termino 
fecundo,  quarto,  fcxto.,  cxftavo  &c. 
binomii  excofinu  *&fmuanguli  fim- 
pli^compofitiadeam  disnitatem  eve- 


ErgoDG=AG-AD=0*3-*£\):r* 
—  xa  =  (la*  —  ab%  —  iar%):r%  = 

(  fubftituto  valoreipfius  ra=**+£* ) ,  cti,  cujus  cxponens  idem  eft  Cum  ex- 
(a3  —  $ab%) :  r* ,  confcquenter  AH=  ponente  multipli ,  fignis  +  &  —  alter- 
AG  +  GH  =  (4*3r~4**1):r\ 


nantibus  (§. 9  5  )  • 


Hinc 
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De  Vtu  Algtbrt,  w 

Hinc  fomula  gencralis  in  cafuinde- 
fuitoemcrgit 


Trigenomeiria  Plant. 


ba" 


i  .r"'  •  a.  ». j.r 

+ m.'ii-im-^  m~f.m—AL5  _m-S 
i  .  *  .  j  .  «  .  5.    r'"-1  1 
m.m— r  n>— «.m— rj-ro— 4  m— 5 


BT 


— t—  0  a 


*  V"-7  ficc 


».».3-4.5.«.  7  ■  r*1^1 

Simrliter  _t  finus  totus  -=  r ,  erit  co- 
finus  anguli 
Cmpir  *• 

dupli  (-.*  —  **)  :t 

tripli  (-J 

«uadrupli  (#4-.6i^-l-^*4):r, 

qumtupli  (_5— ioi*-*  +  5*4<0:'* 

fextupli  (_*  — 15**-4  +  i5*4_*--*6):>5 

feptupli  (_7  —  »ii1-5  +  35*4-5— 7*<S*):»'* 
fito- 

Unde  denuo  patet  leX  progreflionis  in 
infinitum  .  Niroirum  fbrmulae  com- 
ponuntur  ex  terminis  primo  ,  tcrtio 
quinto  feptimo ,  nono  &c.  binomii 
c*  cofinu  a  &  finu  anguli  fimpli  h  com- 
pofiti  ad  eam  dignitatem  evecli ,  cu- 
jus  exponens  eft  idcm  cum  exponentc 
multipli  anguli  defiderati,  fignis  -f-  & 
—  alternantibus  (§.  9$  >  .  Erit  ergo 
formula  gencralis  in  cafu  indefinito 

m     m .  m  —  1      11  m-i 
a    — — - — \rr-i~"  * 

r  m .  m— —  1      —     ro  —  3   7*  „m-* 

-4-  m-i        b  a 

'     i.i.  j.4.  rm 

mm— 1  m — »m — 3 m— 4  •  m—5  £*am~6^. 
~~~  1.1.3.4.5.6.  r  -1 

m.m — «m — i  ni — i  m—4      5  m — g  '»-•  7,  g  m_8 
■     .    m-i  '**  - 

t ■*. 3-4' $• 6  7  r 

i5cc.Quoniam^-_:rt-:-<a*  ($.16  Tr/g.; 
&  ipnus  i»*  potcntiar  funt  etiam  ratio- 
nalcs  ;  fubftiruto  hoc  valorc  fivc  in 
formula  generali,  fivc  infpccialibus, 
prodit  cofinus  anguli  multipli  per  fo- 
Ium  cofmum  fimpli  &  radium  deter- 
miaatus  „  Ita  repcrictur  cofinus  an- 


;quinte- 


tripli 
quadrup. 


-  jr*.  +  , 


a4— 6rV»-Ma 


7* 


i 

r 

*a*+a4 


8^ 
r* 


•-*  1 

 —  +  r 


a5-ior*a3 


+  ioa5  -f-  »r4a--iorta>  +  **5 


i<u- 


»0«' 


+  5* 


1  r 

Similiter  cx  finuum  fbrmula  exclu- 
ditur  cofinus  ,.  fi  valor  ipfius  a  _=. 
V(  rx~b*  )  fubflituitur'  quamvis  ca  ■ 
non  fit  ab  irrationalitate  libera . 

CoR.OlLAR.IUM. 

316-  Cum  finua  fit  chord-  dimiUun»  (  * 
Tngtn.  ) ,  fi  chorda  arcu»  fimpli  dica  ur  ^  ,  & 
chorda  ejus  comptementi  ad  quadrantem  <• ,  & 
diamat«r  r  >  pereafdem  formulaa  c~ordsarcuum 
multiplorum detcrmiuantur .  Quoniim  veroda- 
ta  chorda  dattir  etiauv  arcu»  ;  par  eaf  iem  £or- 
mulaa  arcus  per  datum  numerum  mjiltiplicari 
poieft. 

Problbma  15J. 
3x7.  Data  tanicnte  arcus fimpli ,  /*- 
vcnire  tanientem  arcut  ntultipli . 

Cum  fit  ut  cofinus  am—  m  + 

1  •  z»r 

0         .  />        m     »  m-i       m  •  m — t.n — -"»/3  m-J 

&c.  ad  im.-pn_-^  —stttj  a 

+  &c.ita  radius  r  ad  tangentcm  ($.  j  i  j 
Analyf.&  §.*€Tri$on.)r  crit  taogcns 
(  affumtU  ad  abbreviandum  cakuium 
pro  coefficientibus  cofinuum  A  ,  B  , 
C,  D,  E,  pro  coefficicntibus  finuum 
P ,  Q,  R ,  S  ,  T  exclufo  tamen  in di- 
viforibusr1""1 )  — 

(  Prbanl-1— Qrb3am-,-r*Rr^>r*m",— Srh7am~7  «tc  )  : 
(am— Ab*a«*-*  +  Bb4aro-4— Cb6am-«  irc.  ) 

Sit  tangcn«anguli  fimpli  t ,  erit  (  §.  ck. 
Trigon.  )  a:b=.r:t ,  confecjucnter  a 
•=.br\t  .  Quodfi  bic  vaior  in  locum 
S    x  ipfius 
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ipfius  a  fubftituatiir,  prodit  formula 


tangentis 


1-4 


Cbm,m-« 


Abmrn' 


-T 


rrii-i 


Bbtu.m-4 


4.  £*zc-t 

i  ,m-< 


rm  -  ( 


-&c.) 

Quodfi  ultcrius  hacc  fbrmula  divida- 
tur  pcr  bm  &  multiplicetur  per  tm  , 
prodibit  tangens  indefinita 

(  prn»r  —  qr«n-*,3  _f.  Rrm-4,5  _ Srm-«t7  &c.  )  . 
(rm_  Atm"lt*  -f-  Brm-V  —  Ctm-*ta  &c> 

Subftitutrs  tandem  valoribus  P>Q>-R,S 
&A,B,C,  &c.  tangentium  iormula 

erit(-m-rmr—m.'T~^m~Vn-^?  + 


i.i.  3 

m .  m  —  i .  aa  — * .  m—  ? .  m  —  4  m-4,5 
x.    X.     3.    4-    S  '       '  "~* 


— -  t  -  P1  —  1 . 1» — 3  .  m — 4  m — j  ,  m — g  m— 6,7 
1.3.4-5.«. 7  ^ 


&c.): 

,     m-  mi — '  m-iji   «  m .  m — i .  m  —  i  ■  m  — ■  3  m— 4.4 
»1     r      '   1"  ,.t.    . 3     4  r  1 


x  •  i«j.  4-5.0  ' 
Apparct  ideo,  il  binomiumex  ra- 
dk>&  tangenter  -+■  t  ad  dignitatcm  in- 
determinatam  elevetur  ($.  95  ),  fra- 
clionis  ,  quas  tangentem  indcfinitam 
cxprimit ,  denominatorcm  componi 
cxterminis  imparibusy  numeratorcm 
vcro  ex  terminis  paribus ,  fed  per  ra- 
dium  multiplicatis  &  utrobiquc  fignis 
+  atquc  — •  alternantibus . 


Problema  154- 

318.  Datafecante  arcut  fwnpli ,  in- 
venire  fecantem  multipli . 

Quoniam  fecans  eft  tcrtia  propor- 
tionalis  ad  cofinum  &  radium($.  26 
Trigon.  ),  erit  (§.  315  )  altu:ntis  pro 
coeflrcicntibus  cofinus.>exclufo  tamen 
indiviforibusr^A,  B,C,  D&c. 
fecans  indeterminata 

=?&c. 


Eft  vero r  :b=i  f:t(§.cit.  Trrg. ) ;  uit- 
dc  cruitur  r=zbf:t.  Hoc  valorc  in  for- 
mula  fccantis  iubftituto»  mutatur  ca 
in  fequentcm 

 &c. 


»" — Ab*am-*«'"  Bb** 


a""t 


4-51-4. 


111 


Porro  a :  b=r :  t  (§.cit.Trig. ) ,  idco- 
que  a  =  br :  t .  Subftituto  itaque  valo- 
re  ipfius  a  iu  formula  proxime  prxcc- 
dente;  prodibit 

^"-'Xb»!»-»/*  +  Bbm~-V  &c* 

Si  tandem  h»c  fbrmula  dividatur 
per  rbmy  detcrminabitur  valor  fecan- 
tis  indefirritse  ex  tangente  &  fecante 
anguli  fimpli 

r'n-i  —  Ar"1-Jtl-frtt~'-5^ 


C   A    P   U    T  V. 

De  ExtraSione  Radicum  ex  Jf  quationibus  Altioribus . 


Problema  155. 

3*£-  I  j1  Xplicare  naturam  tequatio- 

1/  num. 
1.  Aflumantur  tot  valorw  quantitatis 


incognit£,  quot  libuerit,  fbrmen- 
turque  inde  fimpliccs  «quationcs  , 
fednihilo  aequalcs. 
*.  i£quationes  limpliccs  infemvicem 

ducan-  , 
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ducantur  ;  ita  prodibunt  jequatio- 
nes  altiores  ,  quarum  confideratio 

carurn  proprietates  manifeftabit. 

«-• 

Sit  x  =  z  x  z=a 

x  =z —  1  xz= —  b 

x  =  4  x  —  r 

erit  x  —  2  =  0.    I      x — <»  =  o 

x r  +  3  —  °-  H  x  -f  ^  —  0 
x  —  4  —  0.  III  x  —  c  =zo 
Multiplicetur  primo  aequatio  I  per 

aequationem  II  &  faclum  dcnuo  per 

aequationem  III. 

x  — a  z=  o 

x  +  b=z  o 


x —  r=zo 
x  +  ?  =  o 

+  3x— 6 
cl— 2.V  

c*  +  x — 6=0 
x  —  4=0 

.3  -X-  -z—6x 


+  bx—ab 


ax 


xx  —  ax  4*  Ax —  *A  ro 

X — c  zzzo 

x  3 —  .x1 —  iVa  4i  abc  z=ZO 


+*««+«M 


x'  +  x*—6x   —  ax1  —  abx 

"  ■ 

■  ■  —  Jx  * —  1 Ox  X  *4  =  O 

Ad  has  zquationes  attendens  (  qua: 
fac.le  ad  fuperiores  gradus  evehi  pof- 
fi  nt )  fequentia  obfervabit : 

1.  ^uantitatem  cotnitam  fecundi  termini  tffe  fum- 
mam  radicum  ,  ftd  fitno  contrario  affeflarum  , 
quantitatem  cegnitam  ttrtii  effe  fumntatn  produ- 
flerum  tx  fintnlii  binit  ,  quantitatetn  cognitam 
iejfe  fummam  preduHorum  exfingulit  ternir 


tc  terminum  dtnique  uttimum  ejfe  fatlum  om- 
nh-m  raduum:  E.  gt.  in  xquatione  quadratica 
termini  feeundi  quantitas  coguita  1  —  j  — *• 
,  Radices  vero  funt  -f-*& —  J-  Similiter  in  cu- 
bica  quatuitas  cognira  fecundi  termiui  —  j  — 
-f-  j —  4  —  ».  Radices  funt  —3  ,  4"  4  &  "F  *■ 
Quantitas  cognita  tertii  termini  in  xquatione 
cubica  —  10  r=  —64-  8  —  1  x  .  Radices  funt 
4-  a,  —  3  &  H*  4%  J n  eadcm  tcrminus  ulti- 
nius  4-  *a  =.  i.  3  •  4 . 
«.  fuamlibet  aquattonem  tot  habere  radicet  ,  quot 
qtemntitai  incegnitaprimi  termini  dimtnfiontr  yfen 
exponemunitatet:  E.gr.iu  xquatione  quadrati- 
ca  x1  duas  habet  dimejifiones  :  radices  dux 
fnnt  -f-  *&— 3.  ln  xquatione  cubica  x  tres 
habet  dimenfiones  ,  radices  tres  funt  +  *  , 
—  3&  +  4. 
3.  Jn  qualibet  a:\uatione  tot  effe  radlcer  vtrai  ,  quot 


etrundemfuc,  Hra- 

fio  -f-  4"  ,  una  permutatio  4  ~.  y£quatio  ve- 

ro  habet  radices  duas  ,  altcram  veram  -f-  t,  al- 
teram  falfaia  —  }  .  In  xquatione  cubica  s 
Jx*  — •  iox  -f-  14  —  o  dux  funt  fignorum  permu- 

rationes  -f-  —  &  —  -f-  i  una  fucceflio  . 

Radices  vero  tres  habet  ,  duasquidem  veras  -f- 
iJc  -f-  4,  unam  falfam— j. 

SCHOL.ON  ,. 

JJO.  Tieorernata  due pr~ora  tx  ipfa  aquatienum 
genefi  iatid  difftcultee  demonfirantur  '•  ttrtium  vtro  , 
quod  Harriotus  per  induilionem  invenit  ,  ndnoba- 
clenut  demonfirare  potuit . 

SCHOLION  2. 
jji.  Ct.trum  non  efi ,  qUod  miremur ,  unam  *- 
qnationem  multas  babtrt  pojft  radieei .  Uitint  enim 
r  jiifdtmque  probltmatit  varii  ejfe  poffunt  cafus  ,  <3 
m pngulit  cafibut  ad  eandem  pertenitur  aq:iattonem  : 
quomadmodum,extmplain  guadraticii  fupra  babui- 
mui  (  §■  169.  16  j  )  •  §uaniam  lamen  cafut  quidam 
interdum  impo/fibiler  junt  ,•  radices  queque  impoji- 
bilet  effe  debent . 

CoROLLARIUM. 
jjt.  Radices  verx  mutantur  in  faifasor  fatfx 
iu  veras ,  fi  figna  tcrmigorum  alceruorum  muten- 
tur  .  E-  gr.  xquatio  x  —  jxl  —  tox  -f-  l*  rr:  o 
duas  habet  radices  veras ,  unani  falfam  ;  fed  (i 
feribas  x3  -f-  jxl  — iox  — »4,  dux  funt  figno- 
rum  fuceeiTiones  -f-  -f-  dt  —  ;  una  vero 

mutatio  4  ,  idcoque  xquatio  duas 

falfas ,  veratn  unam  habet  . 

Problema  156. 
lll.  Kadicem  aquationis augere  vel 
minuere  quantitate  data  . 

Sit  sequatio  xJ  —  6xl  -f-  ijx — 10 
zzz  o .  Invenienda  eft  aiquatio  alia ,  in 
qua  radix  x  -f- 1 . 
Fiat  x  -f-  1  zzz  y 

crit  x  zz  y 


ft  nt  fgnorurnpermutatienot  {  tet  ejfefalfar  ,  quot    ^         y  -f-  3 


—  6xl=  — -6/  +  ^6>—  54 
+  ijx=  +iSy-.39 

— '  10—  —10 

yl — IS>*+  76V — 130  zzz  o 
En  arquationem  novam  ,  b  qua 


Sit 
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Sit  e  contrario  in  xquatione  modo 
inventa  radix  minuenda  binario  .. 
Fiat  y —  z  —  x 

erit  >  =  x  +  i 

yt=xt  +  +x  +  4 

yi=zxi  +  6x*  +  i  ix  +  Z 

—  1 5/=  —~  i  sx*  —  6ox —  60 
+  76y=  +76x+isi 

—  130=  — 130 

x  -—  9X  +  x8x  —»  30=  o 
En  :equationem  novam  ,  in  qua 
x  =>—*  1 _ 

Co  RO  LLAKIUK  I. 

334.  Quodfi  radicem  augeas  quantitate  radice 
falfa  maxima  me.iore  ;  radices  falfc  eva<ium  ve- 
ra :  jtccnrra  fi  ra  H  ice  ru  manuea  quarKitarcredi- 
ce  vera  maxima  majore  /  veras  evadunt  falf*  .  Si 
enimjr=  — «&  fiat>  +  j-=  *,erit  »  —  5 — 4 
rr:  t  -  Conrra-  f»  >  =r  j  cV  fiat  >—  *  ~  x  ,-  erit 
J — 4-=  —  irr*.  Dum  itequeradtcem  ntiiiui- 
mot  quantltait  quadam  data  ,  facite  acckiit  ut 
radicea ver* in faifta  mutentur. 

Corollarium  X. 

335.  Dum  radices  verz  augeatur  ,  falfie  mi 
nuuntur.  Namfi>~3r&=z — J  ,  fiatque>  -f-  4 
=r  *  /  «rit  x—  3  -f-  «r=r&>=4  —  ,-= —  1. 
Similiter  fi  nat> — 1  r=  x  ,  erit  x-  —  3 —  a  —  1 

&>  =  --$  — »==  —  7. 

Problsm  a  157. 
336.  Radicem  tequatiomr  per  quan- 
titatem  datam  mtdtiplicare . 

Sit  e.gr.  rariix  «quationis  x3  +px% 
+  qx ' —  r  =  o  mukiplicanda  per  a . 
Fiat  ax  —  y 


En  xquationem  novam  ,  in  qiu 
y  —  ax  ~ 

CoROLLARI  UM.' 

337-  Hinc  manifeftum  eft  ,  xquationcm  datanr 
tantum  muUipUcari  debere  per  progreitlonen» 
geomctricam ,  in  qua  terniinus  primus  1  ,  deno- 
minator  rattonif  quaatita*  ,  perquam  radix  muU 
tiplicari  jubetur-  Sit  e- gc  in  zquatione  **  -f- 
4** — 10**—  106*—  t»  =  o  radix  mulcipii- 
canda  per  a.  Ita  ergoprocedendura  : 

x4  +  4X5— *i9xl—  io6x—  110  =  0 
12  4  &  16 

/  +  8yJ*— '7$/  —  848^. — 1 9  io  =  o> 
Enacquationem,  inqua^  =  ix. 

Similiter  fit  radix,  aiquaxionis  x3— ^ 
3x  +  1  =  omuitiplicanda  per  3 . 

xJ  *  —3«  +   1  =  0 
1   3      9  *7 
/  *  ► — 17^ -f-  zj  =  o 
En  aiquationem    mqua  >  =  3x . 

SCHOLION.- 
33S  Sttlfol*  npltri  frlrnt  l»ca  vse»s ,  /*  quibut 


ent    x  —  y\a 
x*=/V 

"  vi  J.  J — 

x  =  y  :^ 

+  p**=  +py*  :a% 
-f  ^  x  =  +  #r :  ^ 

V3+-^-+^  r  =  o 

"y^+apy*  +  a*qy  —  *3r  =  o 


Problema  158- 
339.  Radicem  aquathmit  per  quan- 

titatem  dafam dividere . 

Sit  jequationjs  x  — pxx  +qx— •  r=o< 

radixdividenda  per*. 

Fiat  x:^=y 

erit  x=.ay 
x  =  a  y 

— 3  n — 

x*=*  / 
— /»x*  =  —  a*py* 
+  qx  —  +  aqy 


a Y  ~*a*P?  +  "iy—  r  =  0 
y>-*£  +  Z~jf  =  o  . 
En  acquationem  novam  ,  m  qua 


y  =  x:a. 


COROL- 
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C  O  ROL  1  A&lTJ  M 


P  R  O  B  l  E  M  A  *«0. 


j4©-  Apparet  idi*,nonaliaTeopu.s  efle,  quamj               Setutaium  iermirmm  rx  ^au/i 

uta*}uatio<iamdividatur  per  prQgreQTioncu)  geo-l    t  «  /*#  * 
mCtricam  ,  cujus  terminus  primus  t  ,  denomtna-J  tlOflC  tOrtCtte . 

torratioBiJ  quaotitas, I  Pf^11*™  l*d.i*/w'i^  I      Sit    in   aequatiooe   X3  T  —  f * 

+  r  —  o  tollendus  ieouodus  «crmiaus 


da  •  Sit  e-gr.  r-adix^equationis  +  8*^  —  761* 
—  Uix — 1010^=  o  dividenda  jwr  *.  Ita  igitur 
procedendum  •' 

x4  +  8x3— 76xa  —  848*— 1910  =  0 
1      a         4  8  16 


/  +  4>r —  1  $f  —  io6> 
In  hac  atquatione  y  =  ±x. 

Sinuliter  firadixaequationisx  *  — • 
j6x— - •  54  =  odividatur  pcr  3  j  erit 
x1  *  —  3t5x  —54  =  o 

I    %        9  *7  

*       4y —  2  =0. 
In  hac  xqusttione  y  =  Tx . 

ProtBLEMA  159. 

341.  Complere  atquationem  , 
ttiw/w  ?*/<fcw  deficiunt . 

Radix-acquationis  augenda  «ft  quan- 

titatedata- 

Sit  c  gr.  sequatio  x  *  ••—  *3* — 
70  =  0. 

Fiat   x  +  1  = > 


1 20  —  o 


cnt    x  =y — x 

xl=  y*—*  2y  +  1 


x3=>3—  3/ +3?— * 
— .2jx=         — *3>  +  *3 

y3— •  3>*—  aoy*— 48  =  o. 
Habetur  hic  sequatio  completa,  in 
qua  y  =  x  +  1 . 

S  c  h  o  L  1  o  N  '• 

34%.  Idtm  prtbltmafotti  potrfirtMutm ttqu*th- 
nit  quantittt*  d*t*  mi*utndo^'f*d«tvml*cr*ti«' 
nt  tnttutndt-m  ft  ,  n*  r*dictt  vtr*  i*  f*l[*fm»tr*-$ 
tvr  (  $•  334  )  ,  ctnfuhiut  tfi  ,  ut  rmdicttn -4#t*lio-i\ 
Jtii  Mitamuf  . 

:  i 


Fiat  r  +x=y 

erit  -x  =_y  ■ — .t 

x*=/ — ify  +  f* 

lfy*+  S'V~  t1 
— -?x=  —  ^r  +  ff 

+  r  =  +  r 

Ut  fecundus  termious  tollatur.,  -fie- 
ri  debet 

»— ?f      =  0 

Undecrit     f  =  +~7/> 

Hoc  cft  4  =  +  fi  in  ajquatione 
fit  x 3  +  />xl  &c.  at  vero  t  =  —  T/>  fi 
habeatur*5— px*Jk.c. 

£t  in  genere  .,  fi  fucrit  xm^pxm~1 
&c& fiatx  =  y — /,  erit 
x««  —  y1" — mty™-1  <&c. 
q:  px,n-I  =q:^0,-,  «5cc. 
confequentcr 

—  mt  o 

ideoque       .  r  =  ^  p  . 

Hoc  eft  /  =  +J) :  w  fuerit  xm  + 
/Jxm-,  &c.  &  t  = — />:j»ii  fucrit  xm 
— ^x^&c.  Undepatet 

Reptla  :  Si  terminus  fecmdus  fit 
pofitivus  ,  augeatur  ;  fi  privativus  , 
minuatur  radix  quantitate  cognita  fc* 
cundi  termini  per  exponentem  pTimi 
divifa. 

Sit  e.gr.  cx  acquatione  x  —  — 
x  +  8  =  0  tollendus  terminus  fecun- 
dus. 

Fiat 


3  2,8    Elemema  Analyfeos .  Pars  I.  Se&.  II.  Cap.  V. 


Fiat  x  — 8  •■  i=y 
crit 


x  =  y  +  8:3 
xl=y*  +  i6>:  3  +  64:9 


x3=/  +  8y*  +  64>:  3  +  512:  27 

—  8xx=  —8^ — 1 %%y :  3 — 5 12:9 

—  x  =        — y  —8:3 
+  8  =  +8 


y  *  — 67^:3 —  880:27  =  0 

In  hac  «quatione  y  =  x  —  8  :  3 

CoROLLARlUM  I. 

344.  Quodfi  ex  zquatione  qaadratica  affefla 
fecuudu*  termiHU*  aufertur  ,  ad  puram  reduci- 
tur ,  ficque  ea  alio  adhuc  oiodo  refolvi  potefi  . 
Sit«  $t.  **  —  J*  +  15  =  o . 

Fiat  x  ■ — 4  —  y 

crit  x  =  y  +4 

xl  =  >2~+7~  +  16 
— -8x=  — 8y— -32 
+  15=  +  15 

/  —  1  =  0 

y  =  1 

Confcquenter  x  =  1  +4=5. 
Corollaritjm  2. 

34$.  Secundo  termino  fublato  ,  «squationes  cu- 
bicc  ad  tre»  cafu*  reducuutur .  Nimirum 
X'  *   fX  r  —  O 

*!  *  +  — r  —  o 
x   *  *—  px  +  r  =  o 

Problema  161. 
346.  Ex  aquatiwe  terminum  tertium 
tollere . 

Si  in  acquatione  x3~ «4xx  +  4x^- 
6  =  0 

Fiat  x  —y—m 

crit  **~ya — zmy  +m% 

x3=y — 3»»/+  imxy—ml 
—  4x*=  —4/  +  $my——  4/&1 
+  4x=  +    4>— 4W 

~-  6  =  —6 


Quoniam  aiquatio  finiftra  dextrae 
«equalis  ;  fi  tertius  terminus  defirere 
debet ,  talis  aflumcndus  eft  valor  ipfius 
m  %  utfit 


OT 


+  8« +  4 


erit  ergo  iw*  +  7»  =— «7 


*  » 


wl  +  4OT  +  V  —  7 


m 


FUt ergo  x  =  y  +  -t 

crit  x*=y*  +  -y+4 

xJ=yJ  +  2/+7y  +  -~ 


— -4*  = 
+  4X  = 

T 


•4/—  ^r>— 

+  4J  +  T 
—  6 


t  • 


— 130: 27: 


y  —  *y 

En  atquationem  ,  in  qua  terminus 
tertius deficit ,  &y  =  x —  -7- 

SCHOLXON. 

347.  godtm  artificio  im  aliir  quaqut  tafiiut  utemrnr. 
Sed  ttrrnimtt  quartut ,  quintut  tSt  hat  mtttodo  taiU 
ntqutttnt  ,  quia  radicet  aliiortt  extrabendtf  'orent* 

Problema  162. 

348.  Ex  cequatione  terminum  penul- 
ultimumioliere ,  fifecunduf  deficiat. 

Pro  quantitatc  incognita  fubftituen- 
dus  eft  tcrminus  ultimus  pcry  divifus . 

Sit  c.  gr.  in  xquationc  x3  —  3x  +  1 
=  otojlendus  tcrminus  pcnuhimus—- 
3x.  Fiatx  =  1  :y 

erit  x3=y,- 

—  3x  =  — -3- 
+  1  =  +  * 

1  -  +3  =0 

y  ^y  

/—3/  +  1=0 

PRO- 
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E  X  E  M  P  L  A  .* 


In  hac  acquatione  y  =  *  v  r  . 

V4         ^16  4 


X 
I 


Extraftione  Radicum  ex  JEquatiotiiks  Alrioribus .  329 
ProbIema  163. 

349.  Mquathnem  datam  a  fratlh- 
nibut liberare \  * 

Radix  multiplicetur  per  fa&um  ex 
omnibus  denominatoribus  fra<£Honum 
occurrentium ,  aut  per  numerum ,  qui 
omnesdenominatores  metitur, 

EXEMPLA. 

f  *_V>-V,-  =  ° 

1   3       9  *7  

*  — zoix — 83o  =  o 
In  hac  aequationc  x  =  %  y . 

x3—      +        —64  =  0 

1  144  *21_.  

— $ya  +  io8y — 110592  =  0  i 
Inhac  xquatione  y  =  izx. 

ProBLEMA  164- 

350.  JEquathnem  datam  abirratio- 
nalitate  liberare . 

Interdum  id  fieri  poteft  per  multi- 
plicationem ;  intcrdum  per  divifionern 
radicis .  Neutra  tamcn  regula  univer- 
falis  eft. 

Si  radix  fuerit  quadrata ,  quac  tolli 
aebet  ,  radix  «quationis  multiplica- 
tur  per  ipfam ;  n  vcro  cubica  aut  al- 
tior  quaedam  ,  per  radicem  cubicam 
cx  quadratoquantitatisfub  fignoradi- 
cali  tollendse  pofitac ,  aut  in  genere  pcr 
radicemcjufdemgradus,  quactollide- 
bct  ,  fed  ex  quantitate  fub  figno  ra- 
dicali  tollendac  pofitaad  gradum  pro- 
ximc  inferiorem  clcvara.  Si  vcro  x- 
quatio  pcr  divifionem  liberanda  fit  ab 
irrationalitate;  radix  acquationis  fem- 
per  per  ipfam  radicem ,  quac  tolli  de- 
bet,  dividitur.  Interdumcircumftan- 
tise  fingularcs  aliud  fuadent. 
WctjiiOpcrMatb.T.L 


y  —  zayx  +  %aby —  +axb  =  o 

In  hac  acquatione  y  =  x  v  4 

Divifioexemplisre&ius  quam  regu- 
lis  docctur . 

x,~jxtV*  *  —  6V?=o 

«  V?  i  3V3   

~~y~    — ly1    *  — 2  =0 
In  hac  aquatione  y  =  x :  V3 

x3—  axx  ^fz  +  abxiri  %  — >axb  =  o 

1  V"4  2 


y         ay        -\-zaby-\a  b—O 

In  hac  acquationey  =  x :  V*  • 
x1 — x*Vi  +  Hx  —  jTi  =  0 


Vi 


f    —  f    +  ^r— T=o 

Ouodfi  ukcrius  fractioncs  tollcrc 
volucris  ;  multiplicatio  ficri  dcbct 
pcr  2. 

y3— y*  +  Ty— t  =  <> 

±  8 


I  s 
T 


In  hac  acquatione  %  =  ty  =  ix :  V*  • 

Problema  165. 

jji.  lnvenire  utrum  tquatio  data 
babeat  radicer  rathnalet ,  nCC  ne  y  & , 
,fiquatbabet,  qu<enamca?  ftnt . 

Cum  acquationis  terminus  ultimus. 
|  Tt  f»t 


Digitized  by  Google 


3  3  o    TJementa  Aoalyfeos .  Pars  I.  Se3.  II.  Cap.  V, 


fit  fadtum  omniumradicum($.3X9), 
refblvatur  is  in  fuos  faclores  <Sc  hi  fuc- 
tdfivc  fubftituanfur  pro  x  in  acquatio- 
nedata:  in  quibuscnimcafibus  numc- 
ri  politivi  &  negativi  fc  mutuo  de- 
irruunt ,  in  iis  fubftitutus  eft  valor 
ipfius  x. 

Site.  s»r.  x  —  6*  -f-  t ~ o .  Terminus  ul  eimus 
t  factoretlul>et*&4.  Ponaturx  =  *>  crit 


**=4 
—  6x= —  ix 
+  8  =  +  8 

o  =o 

Eft  ergo  %  tadix  vera  atqiutlonis.  Fiat  quoque 
4  =  *  j  erit 

X*  =  l6 

+  8  =  +S 


Eft  ergo  4  radix  altera  rera  «quationis 
Sit  *3— 3x*— 13*+  15  =o.  Fad 


euini  ultimi  15  fuAt  1 ,  j,  j. 
SubflJtuatur  1  proxj  erlt 

X3=I 

—  3x*=  —  j 
— .ijx  =  —  13 
+  15  =  +  'S 

0  =  0 

Eft  ergo  t  una  ex  radicibns  veris . 
Subftjtuatur  Dorrojprox;  erit 

X3  =  27 

—  3^  =  —  17 

—  i$x  =  —  39 

+  !$*=  +  !$ 

O  =  —  24 
Efterg0  3  nullaeor  t adicibus veri« . 
Subflitiutarcrgo— 3prox;  erit 

X3=^-17 

~3x*=  —  %7 

—.13*=  +39 
+  1$  =  +  1$ 


I-aclore»  ter- 


Eft  itique— 3radJx  faifii  sequatioai*. 
SubftJtaaturdenTquej  prox;  erit 

*l  =  *v 

—  3*  =•— 7S 

—  i3x=  — 65 

+  1$  =4-15 

0—0 

EftergojraAicum  verarum  altera. 

A  L  I  T  E  R. 

Cum  aequatiooes  compofitae  tx 
multiplicatione  fimplicium  oriantur 
(§  Z*9)>  «*  radix  aliqua  raeritratio» 
nalis  ,  acquatio  per  fimplicem  cx  ali- 
quo  faclore  termini  ultimi  &  x  confla- 
tam  divifibilis  fit  necdQTe  eft .  Quare  di- 
vifio  hacc  tcntanda . 

Sit  data  zquatio  x  —  3**—  10* -f- »4=0.  Fa- 
£torrs  teruiini  ultimi  funr  1,  a,  3,4,  6,t,  1*  :  unde 
squationcs  (impticesconflantiir  x —  1=0  ,  *-f-  1 
— O,*— i— o,x  +  s=o,  x — 3—0,x  +  3 
—  O  ,  X—  4— c,  x  ■+•  4  — o ,  x  —  6=0  ,*  * 
— o,x —  S— o  , x  +  S  —  o ,  x— * ia— o ,  x  -f- 
1*  — o.  Divifio  fruftra  ten  atur  per  x— 1  &« 
-f-  1 .  Qiiare  t  uec  radix  falfa  cft  ,  nec  verarum 
ana  ,  fuccodit  autem  divifio  perx— *. 

x— -i)     *f  —  3x*—-iox  +  14     (  *x — *  — 1» 


x  —  IOX 
X*  +  IX 


—  1**  -f-  *4 

—  1»*  +  »4 


Eft  ideoiunaexradicibuiveris;  cnmqtie  ter- 
mintis  ultiotus  Cr  *i  in  quoiiente ,  S  &  11  non, 
funt  in  numeroradicum.  OivJfio  lequationisqua- 
dratics  x*  — x — t*  =  operx— 3  fruftra  tcn- 
tatur  :  fed  pcrx  -f-  3  fucctdit- 

*  +  3)    x*— x— ii     (x  —  4 
x*  +  3* 


o  =0 


' — 4* —  ix 
■ — 4X —  n 

o 


Eft  ergo  3  radix  falfa  xquationit  &,<»«>  »—4 
=  0,  ^verarum  altera. 

Similiter  lit  xJ^-3x*~i3x+  15 
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—  o ;  crunt  faclores  ternrini  ultimi , 
i,  j,  5  ,  con  fcq  ucnccr  divilore*  tentarid  1 
x  —  i  =  o,  x+iro,  x —  j  =  o, 
x  +  *  =  o,  x — 5  =  o,  x  +  5  =  0. 
Tenteturdivifioperx —  1 . 


*-»> 


r* —  Ijx  +  15     (x1»— »* — 15 


—  »x* —  1  lx 

—  «x*  +  ** 


—  Ijr  +  15 

—  ij«  +  iy 


Eft  ergo  1  ndicum  vcrarum  ixim.  Dlvifo  In«t- 
quatioirequadraticaperx—  j  no»  fuccedic  r  iuc- 
cedii  taniei»  per  x  + 

*  +  J>  X*— '2X— 1$       (X—  S 

x*  +  3* 


—  Sx— ij 

—  Sx— 15 


Eflftaque  jradixfalfa,  ct  ,  obx— j=e>,  5 
verarun>  altera. 

COKOLLARIUM. 

jji.  Ex  modo  allatia  excmpiia  manifeftum  ell , 
probleoia  prxfen»  haoc  quoque  admittere  10- 
lutteoena  • 

s*  Numcru»,  quem  rarficem  eiTe  fufprcamur ,  fub- 

riuccodus  eft  ex  coetficieote  fecundi  tertnial  • 
1.  Reliduum  iuulirplic*adtMn  eft  per  illum  ip- 

fam  uumeru«J<  faclua»  ex  cocnvcicote  termi- 

nitettii  fubtrabcndum. 
3.  Quod  relinquicuv  ,  dewuoper  illum  numcrutn 

nTuhiplicetur  ;  £aitum  ex  cocAwieoco  tertaint 

quarUfubtiahatur,  *  ito  porro  . 

X*  —  tx*     —  IOX      +  *♦  =  o 
+  »       +  »♦ 


SCHOIION.  * 

3JJ,  NrrmMtttmrmtimmmtimmimmtfiiimtiry  mmltft» 
mttidmt  y  tomfaltmm  rft  ,  M  w/  tqumtietrm  prrpei- 
tmm  im  miimm  trmmtfrrmrmmt  ,  ipM>  trrmitmt  ttiti- 
rnrnt  dtoiferrt  pmmtirrri  bttert ,  ps/  ^*#r  tutmrret  imm 
vrftigrmut  ,  »'«rV*  mditrt  trtti>vmt*r  i.futnt 
imftnrmfrqmrmtimimimr.-liutut  prei>L->it±t*  . 

PROBLEMA  166. 

3  $4.  jEquationcm pnpojitam ,  /«  /a* 
tcrminur  ultimur  pfurer  ad  nittit  divifo- 
rcr  ,  tranrformare  in  aHan  ,  in  '{u* 
tcrminur  ultimur  pauchrcr  dJtnforcr 
babct . 

i*iatx=i,velx=~  i,velx=x, 
vclx  =  x,  velx  =  j  ,  velx  =  — 
vcl  x  =  4,  vel  x  =  —4  <3cc.&.,  his 
valoribus  fuccelfive  fubititutis  ,  ol> 
fcrvetur  ,  quo  in  cafu  fu.nma  rclia- 
quat  aumerum  pauciores  factores  ha- 
bentem  ,  quam  tenninus  ultimus  ac- 
quatioais  ;  eo  cnim  numero  radix  a> 
quationis  vel  augenda  eft  ,  vel  miauen- 
da($.3J*;- 

SU  e*  gr-  xJ— W  —  «•*  +  »♦  =  • 

Fiat  x  =  1 
erit  x3=z  i 

—  iox  =  — 10 
+  z4  =  +  14 


jx* 


—  1 


—  1* 


Multper-») 

+  *       +  *♦ 
Quoniamorelinquitiir,  *eft  unaradicumve 

Jx*   —t3x    +15  =  0 
—  1       +  »      +  M 
.    —»      —  1  j  o 

Mult.per  —  O — ;  , 

+-*      +  ff 
£ft  ergo  r  altera  radicum  verarum . 


Summa  =  +  ix 

Cum  1*  pauctoreadiviforeaadtttittatquao  *« ; 

Fiat  x  =  y  +  r 
crit  x*=/+ty+* 

7=7+17+15.+* 

_jx*=  —        6y— l 
—  iox=  —  iov — 10 

+  M  =  +H 


+  —1^+11=0 


ln  hac  ajqoatione  eft  >  =  *  —  » • 

Tt   i  Scho- 


1 


Digitized  by  Google 


1 3  z    Elementa  Analyfm .  Parr  I.  SeS.  II.  Cap*  V. 

Sunt  ideo  limites  xquationis  p  & 
q:p.  Nempe  radix  minor  eft  quara  p 
&  major quam  q.p. 

Sit  x* — px — g  =  o 

erit  x*  =  px  +  q 


SCHOLION. 
355.  BaJtm  dqitmtia  y  *  •  — .  1 3y  +  :  1  —  o  4«- 
htt  rsdittm  falfam—  4.  Si  tnimkunc  vsltrtmpr» 
jfubftitust  ,  prtdikit  —  64  +  Sa  +  I»  =  ©•  E»-- 
i»xrry  f>=  —  3-  ^t^rituriJto  —  3 

*q*stt**it  prtfsfit*  x*—.ycx —  ioz  +  »4 
=  O  prtrffi  mt  f*pr*($.  351  ). 


P&OBLEMA  167. 

356.  lnvenire  limites  tequationte  ,  boc 
eftt  duas  quantitates ,  to/tvr  fu*/  r<*- 
dix  continetur . 

Sit  x1  4-    — ?  —  o 

erit  x*  +  px  =  g 

px<g    (.§.  U^ritb.} 

*<4:P  (§.iX^4ritb-) 
Similiter  ob  xx  +  px  =  q 

1  >x*  (S.S+jtritb.) 

Vg>x  ($.146.180^/^) 

xV?>x^~~ ($.180  AritbJ) 
 p*     px  Add. 

xVg  +  px  >  x*  +  px  (§.9oAritb.) 
idcoque  (Vq+p)x>g  (  % ^r/f£.) 

*  >  ? :  (  Vf +/>)  ($.  1  ?i  ^r//*.) 
Sunt  ideo  limkes  aequationis  q:p& 
1  ■  (  Vf  +  ^  )  -  Nem  pe  radix.  minor 
efle  debet  quam  f  :p  &  major  quam 
f:(V?  +  />). 

Sit  x*  — p#c  -f  ^ro 
erit  x*  +  q  —  pX 

x1  <px 
x  <ip 

Similiter  quin  x*  =r  px — q ,  ideo- 
que  diflerentia.  intcr  px  &■  q  poficiva, 
erit 


x*></ 


x>  V? 

xVq>q 
Ergo  px  +xVf  >px  +  q 

hoccft,  +  q<pX  +xVf 
ideoque  x*  <  px  +  x  Vg 

x<p  +  Vq 
Similiter  xl>px 

x>p 


px>p 


px  +q>p  +  f 

X>  Vip%+q) 

Sunt  ideo  limitcs  />  +  Vq  &  V(  p* 
+  q).  Nimirum  radix  minor  dfe 
debctquam  p  +  Vq  >  fedmajorquam 

V</>*  +  *)- 

Sk  xJ  — >qx  +  r  —  0 


erit  x 
Ergo 


+  r  =  qx 


qx>r 


x>r:q 
Similitcr  x*  <qx 

~x%<q 


X<Vq 

Sunt  ideo  limites  r.qScVq. 
Sit   x3  •+  qx »— •  r  =  o 


erit  x3  +gx  =  r 
qx<r 


x<r.q 


Simi- 


1 
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Similiter  r>x*  

xr*:3>x3  

~x~r%:*  +gx>x3  +  gx 
xrt:J  +qx>r 
x>r:(ri:i+q) 
Sunt  ideo  limitcs  r:?  ,  &  r:(r4:5 
+  *)• 

Sit  xJ  — -px*  +  ?x  —  r  —  o 
erit  xJ  —  />x*  =  r  —  ^x 
Quodfi  crgo  x  >  p  ;  crit  quoque 
r  >  ^ x  ,  coniequenter  x  <*  r :  f  .  Sed 
&  p  >  x;  crit  tfx  >  r  ,  confcqucntcr 
x  >  r  .q  . 

In  utroquc  igitur  cafu  limitcs  funt 
p  &  r:q . 

Sit  x3— >px*~gx  +  r  =  o 


crit  x; 


+  r  =  /w1  +  ?x 


px1  +gx>r 
x*  +  qx:p>r:p 


x1  +     :  j>  +  7* :4/> >•:/>  +  ?* -4/ 


x  +  q :  %p>  V(  r  :p  +  : \f  ) 
x>V{r:p  +  q%:tf)—q:*p 

Similitcr  px*  +  gx>xJ 
jx  +  q>xl 


q>x  — -px 


q  +  ±p*>xx—px  +  ±p* 

V(q  +  -J)>*—iP 

x<V(q  +  ±f)  +  kP 
Sunt  idco  limites  V(  r :  p  +  q* :  4/)1 ) 


JEquationiks  Altioribus .  j  5  5 

Sit  x4«-i-fx*«— »rx~-»/  =  o 
crit  x  — qx1  =  rx  + / 


Ergo  x4>?x* 
x*>? 


x  >Vf 
Similiter  x4— »  rx=qx*  + 


Ergo 


x  ■>  r 


x  >r'-' 
Tandcm  x4 — f  =  gx%  +  rx 

Ergo  x*>/ 

x  >/,:T* 

xV:*>/ 
Similiter  x>?i:* 


^,:X>f 

xY:1>*«* 


x  >r 

xV:J>r 
xV'*>rx 


Ergo  ob  x4  =  gx1  +  rx  +  / 

x4<xy:»  +  xV:i+'77T7 


x<f,:i  +  r^"+/i:4 
Sunt  idco  limites  Vf  vel  r1,J  & 
?,:*  +  r,:3.+  /,:4. 

Eodem  modooperandumcft  in  caG- 
bus  aliis . 

ScHOLION. 

JJ7.  /•  mqmatittt  x3  —  3**  —  IOX  +  t4  =  O 
fmfltrtt  ttrmimi  uitimifnmt  I  ,  ».  }  ,  4,  * ,  »  ,  I  *,  *4  • 
Limittt  rtptriuntur  Vt  V"  +  V  )— '  T  "=  V*£ 

— f ,  />. (*>  v97=  v-/"»» <>»to-*»,  rH 

  41          ♦  ♦    i.  1  .      ».»  \   »  1  

—  _  j  — ■     '  >  ^     —  —  1/»»  — 

=  t  =  «t    Yt10  +  * )  +  -*-= r\- 

+  T  =  T  +  T  ==  V  =  S  •  M«»7« 
dicum  mtmptttf  ttfr  minor  quam  t-j>  ,  #r*#r  r#w* 
/rf>  mimcr  quam  5  •  t/»W#  mppmrtt  divtjttntm  ttntmn- 
dam  ttft  ptr  X  —  »  $utfaf1*  rtptritmr  X  =  1 
mqmatit  rtdutitmr  ad  qumdrmtiemm  X  —  X  —  t»m  o 
( • « » )•  y "Jt  rmdix  Vtra  mlttra  -=i\+Yt%-\-  ±) 
=  4  '+  V^1  =  1-  +  l  =  T  =  *  (/  « 41  )  , 
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.PKOBLEMA  l£9- 

358.  Exmequatione  cuBica  radicem 
extrabere  - 


./Equationescubicat,.  iublato  fecun- 
do  termino,,  adhos  trcscafus.red.ucan- 

*;= +/*+?-  • 

\=  —  />*  +  f 
*  =  l£^2f 
Fiat  x =  y +  % 

crit  x3=y3  +  jA+«V+/ 

3  +  zyC  =  (>+?)=  K>* 
Quamobrcm.incafu  primo» 

/  +  3??*  +33'  =  /ttr+7~ 

*  ?  +  ZK7*  5  ?3 — 5 — y=  o 

Porro  xquentur  nihilu  terroini  in  qiri- 
busreperituix,  ecitque 
I  nyx — px  =0  II  y*+zr--f  =  o 

l^y  —  f-  yl  +  ?3=f  • 

 UsDivW.. 


Eodcmmodorcpcxitur  radix  mca- 


T 


<  =  *  :i7> 


Ergo  j*  +■      a-7>3  =  f 

y+T\?=v 


■4f* 


7 


f/  -  +  4^  =  ^a  —  tt> 


>=^CTf+rmfl-~Tvp,)> 


fuattero  VGf  +  VUf*  +  tt/))  + 

E.gr.  Sit*J  =  6>  +  40  i«rirp  =  6,$.=4°.,. 
ideoque  f  ^  =  to  ,  ^ v  =400 ,  t/»  =  *  r  »V/> 
=  8,    conleq  jcnter  =  39*  & 

vi tv*—       =  vi9*.= v*  r96-=*4-v*  • 

Uude  i„  +      +*l~  =  w  f-  14  , 

&  Tf~  V(  ^*)=«»— I4V»,  '«!«>- 

qu*  Vt  $4  -f-  Vt  V-  *>J  ))  ses  « ■  +  V*  r 
&  Yl  bf— Vt  *f»-  .V 1 ))  —  *  -  V*  •  Qua- 

re  per  regulam.  prmum  x=*-  +  V*1  +  1  — 

V*=-.4- 

Su  *■»  =  —  3*  +  36*  Quiipt=r  J,  q  =  J«,- 
uieoque^  .=  ir,  £y*  =  3*4,4*=«  ,  *S# 
=  i  ,  cooftquenter  ■x>v  +  iSp   —  3*5  — 

•  »v2-c-  &  vuv*:  +  ,v3l  =r  lo-rv-  = 

+  V  V3* ,  &  iv  -  VX  &•  +  Thr}  )  = » * 

— V V*i r.Weoque  Vt  H+  Vt  "^*  +  »V P3)) 

=f  +  V3^ ,  «•  YX  -fv-Vt^f* '  +  iV3  » 
=  t— VJ*  •  QjpW  per  regui**  fecuadaai  - 

=  -f  +  Vji  +  4-V3-T  =  J- 

Sic  x ■*  r=-  6<c — 4« •  Quonam  p=<>  f  =^  *°  ♦ 
eodem  modo  m  quo-  in  «afu;  pti«o- ,  reperitur 

[&  il-ff-Vt  f»*-  .Vp3  ))  =-*-v» 

!ideoq.ue*  =  — x  -f-  VA  — 1  —  V1  =—  <• 
ScHOklON, 

359:  EptJtmexio  +  V»*  "*V*  cmhitmtttT*- 
bhttrper  rs^Ut  t9rmmm*t  (  X*»-  A* ^ith.  )  :  •»  M- 
mtnmppare.it  v  ytnmcdo  rsJix  imweniri  ptjfit  ,fir,^t- 
U  tamrnnntT  ttmrtmdt  applitmri  n4Tp**mt  mtlk*~ 
dum  grnnmltntmppe****  l.htt ,  qmm  t*  mhu  tmfimur 
inulihut  utrndum .  Gmtmrum  ftrmmlmt  iUat 


Eftncmpc>  =VtSf  +-VU#*-^J)> 


'mmdi  radictm  t»  4qumtiomt  «ffel(f  3J«)  C*rd4- 
ni  rr&uJnt  vetmt  G»rtefiuj(»>>  (■><•  prtmmt  pm- 
kiicmvit  E  »>p  MfrVn>  Cixdtmu*  imtmiimnit  Imttdtm 
ScipiouiFei 


PRO- 


W 
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P  r  o  1  L  e  M  a  1*9.  f  Subftitnto  valore  ipfius  y  in  «qua- 
360.  Extrabereradicem  defdcratam  tione 


<*x  quantitate irrationali  comprfta . 

Stt  exbinomio  3  +V8  extrahenda 
radix  <juadrata".  Ponamus  eam  efle  x 
+ Vy ,  <rit  x* +ax  Vy  +  y=3  +  V8 
Fiat  x* +  y  =  3         2*Vy  =V8 


«rit  x*+2*ly+y*=9 
x  —  uc  y  +  y  =  1 


=9  4x*y=8 


x*=y  +  i  m  / 

Eft  vcro  ctiam  ,  ob  xl  +  y  =  3  , 

x*  =  3— -y- 
Quare  3  — y  =  y  +  1 

3  rr:  zy  +  i 

1 

2  =  2y 


1  =y 


Ergo  x*=y+  1  —2 

Eftergox+Vy=V(3+V8;=i 
+V2. 

Sit  iimiliter  in  problemate  praece- 
•denteex  ao  + V3  9  2  extrarienda  radix 
cubica  -  Ponamus  radicera  eflc  x  +  Vyt 
crit  ejus  cubus 

*3  +  3x*  Vy  +3*y+Vy5=*o+V39* 

Fiat  3xaVy+Vy3=V?9^ 

erit  9x4y  +  <6x*y*  +  /  =  39* 
Porro  xJ  +  3xy  =  20 


cnt 


+  3*y =  20 
x  4-  3X3  — •  6x  =  zo 


hoceft,  4X  — -6x=20 


x3  *-^=5 


I  2 


+  £x>+9xV  =400 

9x4y  +  6xY  +/=39*  s«»»w- 

^3xV  +  3*Y—  /  =  8 


x*  — y  =  2 
x1  —  2  =  y 


^J  *  —  6^=40 
Si  pro  ^  fubftituatur  4;  erit  ^4  — 
24 = 40 .  Eft  crgo  4  radix  hujus  aoqua* 
tionis  (   3  5  0  >  confequcnterx  =  %  :  x 
=  2 .  Quare  cum  (it 
x*—  2  —  y 

«rit  4  —  2  =  y 

*=y 

Eft  ergo  radix  cubica  cx  ao + V3  9  2 
extrac*ta,  2  +V2. 

Eodem  modooperaodum  eft  in  oafi- 
bus  aliis  - 

Problima  170; 

361.  ALqualionem  hiquadraticam ,  in 
qua  fecundur  terminut  deficit , 
rr^a  cubicam, 

Sit  aequatio  biquadratica  x  +fx* 
4.  rx  +  /=  o,  ■ubirctinctur  inomni- 
bus  terminis  figmim  + , nt  omnesca- 
fus  Tepraffententur .  Cum  acquatio  bi- 
^uadraticacxmultiplicationc  duaruai 
quadraticarum  oriatur  (  $.  3 29  ) ;  affu- 
mantur  duae  quadraticae  x* +yx + z =0 
&  x1 — yx  +  v  =  o,quaeinfeinvicem 
d  uclie  generabunt 

x4  *  +  *x*  +  yvx  +  vz  =  o 
+  «x* — yzx 
—  yV 

Quoniam  haec  aequatio  eadcm  lup- 
poniturcumpropofita;  crit 

K+v 


33^    Elementa  Anafyfen .  Pars L  Se8. II.  Cap.  V. 


7  *-»>*rr  <) 
4  +  y*  —  t  -f  p 


*  —  ?  ~  ';> 

» — </ — >*  +•  v  _  r  :y 


*«>  _  ?  +  >    +  '  :  y 


•  =  ^  

Subftituatur  valor  ipfiusvin  acqua- 
tione? +>* —  v  =  *,  crit 

Erao     = (S+Z1+ L_Z)(__i=_?) 


4> 


lMult. 


g  1  -j-  lqy  *  -f-  y4  —  r*  ya 

7?  +  1?/ +^~~7_^~/y  

/  +  *f/  +  f  V  —  r*  =  o 

Fiat  .y*  =  f ,  crit 
*3  +  *f**+f*f— r*  =  o 

—  4/* 

Problema  171. 

361.  Ex<equatione  biquadratkara- 
dicem  extrabere . 

I.  Si  aequatio  fuerit  pura ,  c  gr.  x4  — 

extrahatur  primum  radix  qua- 
drata,  uthabeatur  x*  ^zaybc ,  & 
hinc  dcnuo  educatur  radix  quadra- 
ta .  Rcperietur  x  =  v(  a  ybc  ) . 

E.gr.  Sit  k4  _  3*  $  erit  *»  _  y3i  —  4V», 
Jdeequc  x_»VV*- 

II.  Siaequatiofucritafrccla; 

"  1.  Tollatur  fecundus  tcrminus  ,  fi 
adfuerit(  $.  343  ), 

2.  Reducatur  arquatio  ad  cubicam 
($-361). 

3.  Indc  extrahatur  radix  cubica 

($.  558)- 

4.  Hac  dara  ex  aequationibus  ,  qua- 
rum  opc  biquadraticam  ad  cubi- 
cam  reduximus,  radices  x  quatio- 
nis  propofitaecrui  pofTunc. 


E.gr.  Satx4.—  Ux*  +  600*— S51 
=0;  erit  q— — 0"  6,  r=  600  ,f = — 8  5 1 
Jam  cum  sequatio  cubica,  ad  quam  ca 
reduccnda,  fit/3  +  zff*+ q  *f  — •  r*  =  o 

—  4fi 

fi  inea  fubftituantur  valores  quantita- 
tum?,  r,  /*,  prodibit 

/5 —  i72f*  +  io8oof — 360000=0. 
Haec  aequatio  cum  fit  per  t —  loodi- 
vifibilis($.35i  )i  eritf=ioo,  idco- 
que  in  problcmate  praccedcntc  yx  = 
100 ,  &  hinc  y  =  10. 

Hoc  valore  fubftituto  in  aMjuatio- 

ne^  +y*~r:y  =  ?  ,  reperitur  *  = 

—  S6  + 100  —600 :  to   _  4  •  

 _—  -r  zj. 

Eodem  valore  ipfius  y  fubftituto  in 
xquatione  v  =  3_-v--+— — ,  invenitur 

 — •  86  -f-  loe  -f-  600'  10         ■>  4   

t>=  "  —  —  — 17- 

Tandem  valorcs  quantitatum  y ,  z  &  v 
fubftitucndi  funtin  acquationibus  qua. 
draticis  **  +  yx  +  %  =  o,  &  **  — >r 
+  v  =  o  &  habcbimus 

L    x*+  lox — %i  =0 
**+  iox  =  %i 
25  iS 


x*+  10+25=48 

x  +  5=V4«=4V"l 
x  =  4  V?  —  5 
IL.  a1— t  lox  +  3  7  =  o 
x*—  iox  =  —  37 

xx —  1  ox  +  25  =  II 

5i  — V— I*=2V- 
5  — x\ 


x  -  5±^V— i 


Sunt 
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Sunc  ergo  radices  xquationis  pro- 
pofitae  4  V3  —  5 >  5  4-  * V  —  3  &  5  ~ 

P  R  O  B  L  E  M  A  172. 

363.  Ex  «equatione  quacunque  extra- 
bere  radicem  per  approximationem . 

Quamvis  zquationum  quadratica» 
rum  radiccs  furdse  cxtrahi  poflint 
(  §.  143  ) ,  ncc  difficile  fit  indc  ultcrius 
radiccm  prope  veram  in  fra&ionibus 
decimalibus  cliccre  (  $.  273  Aritb.)  : 
quoniam  tamcn  mcthodus ,  quam  nunc 
explicareintendimus,  univerfalis  cft, 
ab  cxcmplo  facillimo  atquationisqua- 
draticx  ut  ordiarour,  confultum  du- 
cimus . 

Sit  x*  —  s*— - -  3 1  =  o  .  Quoniam 
x  <  5  +  V3 1  &  >  V*5  6 ,  fivc  x  -<  1  o  + 
&  >  7 +f$.  35<5):  ponamus  radiocm 
efTe  8  +  y,  ita  utydenotet  fractioncm, 
qua  numcrus  aflumrus  radiccm  vcl  cx- 
ccdit,  vd  ab  ca  deficit :  erit 

x*  =     64  +  i6y  +  y* 
—  5x=— 40— 5> 

=  -  3*  

—  7  +  ny+>*  =  o 
Quoniam  fract,ionum  potentiae  conti- 
nuo  decrefcunt  &  radix  tantum  defi- 
dcratur  prope  vera ,  y*  abjicitur :  quo 
factoerit 

»—7  +  iiy  =  0  

y  =  -^z=:^fcrc  =  o.6 
Ergo  x=8+o.6  =  8.6 
Ponamus  x  =  8  .  6  +  y ,  crit 

*»=-^  +  ¥.i>  +  / 

—     —  —  3r  

~  Vr  -  Ji  +  Vr  J  —    =  o 
Wo/ftiOper.Mstb.T.1. 


hoc  eft ,  redu&ione 
nominationcm  facta  , 


ad  eandeni  de- 
(  quod  in  gra- 
tiam  tironum  femclhic  exhibere  pla- 
cuit ) 

7J .  06— *J.  OO— 31 .00+  (17  .      —  5  . 00) _y  —  O 


— ■  o .  04  +  ix.  2oy  =  o 


12.  aoy  =  0.04 
y=o .  04 : 1 2 .  20=0.003  2 
Ergo  x= 8 . 6000 +0 . 003  2 =8  . 603  2 
Ponamus  x  =  8 . 6032  +  y ,  erit 

**  =  74  •  01 JOJOU  +  17-  *o«40000y  -f-  y* 

— 5x=— 43.01600000— 5.0000000OV 
——3 1  =—3 1 . 00000000 


.00094976  +  12.  20640000^=0 


^  =  0.00094976:  12.20640000 

=  0.000077808. 

Ergo  x  =  8 . 603200000  + 
0.000077808  =  8 .603277808 . 

Sit  fimiliter  ex  aequatione  cubica*' 
'  +  2x*  —  23X  —  70  =  o  extrahen- 
da  radix  per  approximationem .  Po- 
namus  denuo  radicem  c(Te  5  +  y  ( nu- 
merus  5  afTumitur  vi  limitum  xqua- 
tionis  (  356  )  :  quoniam  tcrmini  r 
in  quibus  eft  y%  &  f  ,  omittuntur  ; 
non  opus  eft  ,  ut  in  transfbrmationc 
icquationis  exprimantur  .  Reperitur 
ideo 

x3  =  125  +  75y... .  i 
+  2x*  =  50  +20y.,.. 

— 23x=«— 115— 
-—70  = — 70  

  — 10  +  7%y  =  o 

,  =  ^  =  o.i 
Ergo  x  =  s +  0.1=5.1 
Ponamus  x  =  5  •  1  +*i  tnt 


Vu 
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7  +  *—y*=  1      >t>~>7  r=r      »r  — /I    E. gr.  Sit x* —  Uxx  +  6oe*  —  8 s i 
*■ —  t  =  -:>  I  =zo;  erit  q— — $  6,r=  600,  /" =. — '8  5 1 

Jamcum  acquatio  cubica,  adquamca 
reducenda,  fit  / J  +  zqt%  +  f  */ — ra  =  o 

—4// 

fi  inea  fubftituantur  valores  quantita- 
tumf ,  r,  /*,  prodibit 

p —  i7zf*  +  io8oof — 360000=0. 
Hacc  xquatio  cum  fit  per  t —  lOQdi- 
vifibilis($.35*  );  eritf  =  100,  ideo- 
quc  in  problcinate  proscedcnte  y*  = 
100,  &  hinc  y  =  10. 

Hoc  valore  fubftituto  in  aequatio- 
nc  8 ,+  ?  ~~-T-J  =  ^  ,  reperitur  ^  = 


Subftituatur  valor  ipfiusvin  a:qua- 


tionef  +  31 

lq  +  »y*. 


cnt 

-  =  hoceft, 


■q  +  y*-r:y  _.  ^ 

Erao^  =\i+il±^)(a±yl=-a) 

— — :  r  ~ —  4y*  M«it. 

?V  +  t?/  +  /-  ra=r4y/  

/  4-  *?/ + f  y — ra = o 

Fiat  y*  —t ,  erit 

f3  +  *f**+fV-—  r*  =  o 

Problema  171. 

361.  Ex<equatione  hiquadraticara- 
Hicem  extrabere . 

I.  Si  aequatio  fuerit  pura ,  e  gr.  x4  — 
*a&";extrahatur  primum  radix  qua- 
drata,  uthabeatur  xx  ~aybct  & 
hinc  dcnuo  educatur  radix  quadra- 
ta .  Reperietur  x  =  v(  a  ybc  ) . 

E-gr.  Sit  jr4  =r  3»  j  erit  x*  —  Vji  = 
Meoquc  x  — »VV*- 

II.  SiaxjuatiorucritafTecla; 
"  1.  Tollatur  fecundus  terminus  ,  fi 

adfuerit($.  343  ). 

2.  Reducatur  acquatio  ad  cubicam 
(5-361). 

3.  Indc  cxtrahatur  radix  cubica 

(§.  358)- 

data  cx  aequationibus  ,  qua- 
rum  opc  biquadraticam  ad  cubi- 
cam  reduximus,  radices  ocquatio- 
nis  propofita;  erui  pofiunt. 


—  86  +  100  —600  :  lO      .       _  *  *   


4V» 


Eodeui  valore  ipfius  y  fubftituto  in 
acquatione  v  =  — ~ — - ,  mvcnitur 

—  86  +  ioo  4-  6oo  ■  10    74   

V —  1  —  ,  — 57- 

Tandcm  valores  quantitatum  y ,  £  &  v 
fubftituendi  funtin  acquationibus  qua- 
draticis  xa  +  yx  +  %  =  o,  &  xx  — yx 
+  v  — o&habebimus 

L    x*  +  iox — 13  =0 


xa  +  iox  =  23 

X*  +  IO  +  2S  =48 

x  +  5  =  V48  : 

=  4V3 

x  =4V3  — S 

xa — j  iox  +  37 

=  0 

x1  IOX  =  — 

n 

15 

iS 

Xj— IOX  +  %$  =  12 

*~~5i=:V_.i2  =  2VV-3 
5— *S 


st^V—  3 


Sunt 
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Sunt  ergo  radices  «quationis  pro- 
pofi  tx  4  Vj  —  5 ,  5  -**  *  V  —  3  &  5  — 

Problema  171. 

363.  Ex  tequationc  quacunquc  cxtra- 
bcre  radicem  pcr  approximationem . 

Quamvis  atquationum  quadratica- 
rum  radices  lurdac  extrahi  poflint 
(  §.  143  ) ,  nec  difficile  fit  inde  ulterius 
radicem  prope  veram  in  fra&ionibus 
decimalibus  elicere  (  §.  273  Aritb.)  : 
quoniam  tamen  methodus ,  quam  nunc 
explicare  intendimus ,  univerfalis  eft , 
ab  exemplo  facillimo  aquationisqua- 
draticae  ut  ordiamur,  confultum  du- 
cimus. 

Sit  x*  —  5x— -  31  =0  .  Quoniam 
x <J 5  +  V3  1  &  >  V56 ,  fivex <  10  + 
&  >  7  +  f$-  3  56  ) :  ponamus radicem 
efle  8  +  y9  ita  utydenotct  fracYionem, 
qua  numerus  afliimtus  radicem  vel  ex- 
cedit,  vel  ab  ea  deficit :  erit 

x*  =     64+i6y  +  / 
—  5x=  —  40  —  $y 

31  — --31  

—  7  +  ny  +  /  =  o 
Quoniam  fraftionum  potentia*  conti- 
nuo  decrefcunt  &  radix  tantum  defi- 
deratur  prope  vera,  y*  abjicitur:  quo 
fc&oerit 

—.7  +  117  =  0  

y  =  7V=7Tferc  =  o.6 
Ergo  x  =  8  +  0.6  =  8.6 
Ponasnus  x  =  8  . 6  +  y ,  erit 

-5x=-Vo--5y 

^--31  =  —  31  

*i  ©v  "  t  o~  "*~  3 1  +  ~i~o~y  ""***  5,y  — —  ® 


hoc  eft ,  reduclione  ad  eandem  de- 
nominationem  fa&a  ,  (  quod  in  gra- 
tiam  tironum  femelhic  exhibere  pla- 

cuit) 

73  •  ©*»—"43 .  OO— Jt  •  OO "f-  (17  »  10  —  J  «OO)  */  ~9 


—  o .  04  +  i  2 .  zoy  =  o 


II.  zoy  =  0.04 
y=0.  04:  ix.  10=0.005 1 
Ergox=8 . 6000+0. 0032=8 .  6032 
Ponamus  x  =  8 .  603  2  +  y ,  erit 

— 5x=  —43.01600000— 5.00000000^ 
— 3 1  =—3 1 . 00000000 

.00094976  +     .  206400007=0 


^  =  0.00094976:  12.20640000 

=  0. 000077808. 

Ergo  x  =  8  . 603  200000  + 
0.000077808  =  8 .603277808 . 

Sit  fimiliter  ex  sequatione  cubicar' 
x1  +  2x*  —  23X  —  70  =  o  extrahen- 
da  radix  per  approximationcm .  Po- 
namus  denuo  raoicem  efle  5  +  y  ( nu« 
merus  5  aflumitur  vi  limitum  xqua- 
tionis  (  356  )  :  quoniam  termini  r 
in  quibus  eft  y*  &  jy3  ,  omittuntur  ; 
non  opus  eft  ,  ut  in  transformatione 
scquationis  exprimantur  .  Reperhur 
ideo 

x3  =  125  +  75ji....       ,  i 
+  2x*  =  5o  +2oy.,.. 

—.23x=— 115— *sy 
—  70  =  —  70 


— 10  +  72>  =  o 


y  =  ~  =  o.i 


Ergo  x  =  5+  o.  1=5.1 
Ponamus  x  =  s •  -  +>>  erit 


Vu 
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+  2x*  =  51.020  +  20.400^.... 

—  23x=  — 117.  300  —  ij.oooy 

—  70  =  —70.000 

~ 1.619  +75  .4307  —  0 

7S.43qy=  *-6i9 

>=  1.619  : 75. 430  =0.0348 

jcm=  *m   +  mtm"y 


Ergox=  5.1  +  t>.QJ48  r=  5. 1348. 

Eodem  modo  progredi  licet  ,  quo- 
ufqne  libnerit. 

Nec  difficile  cft  eadem  mcthodo  re- 
gulamgeneraleminveftigare.Sit  nem- 
pe  x*  +axm-i  +ixm~, +e  J(ro-, +Jxm-* 
+  *xm-,&c.  +/=0.  Ponamus  cflc 
x  =  r +  y;  crit 

+  ~ 


m  •  ni  —  i  ^rti-i.  i 
x 

i 


aiT  y  .... 


+  tfX1""1  =  ^fm-'  +  (  1  )  ^01"^  + 

4-  /xm~*  =  bt™-*  +  ( »—  2 )   m~Jy  4- 

+  rxm"3  =  rfm-3  +  („_  3;,,—,,  +  »JE=fc«-y  .„ , 
&c.  &c. 

+/=+/ 

Fiat  rm + *r +  &m"*  +  r r"-5  &c=p 

1 )  at^  +  (        2)  ^m-J  +  (  m~- 1 )  rf*"-4  &c.  =  ? 

Sedjy— — :  f  pcr  regulam  priorem . 


ot/™-1  +  (  m- 


Quoniam  termini in  quibus  y  ad 
plures  dimenfiones  afcendit,  ob  par- 
vitatemabjiciuntur ,  crit 

P  +  W  +  ry1  =  o 
Fiat  ut  in  ex  emplis  fpecialibus 

p  +  f  y  =  o 

crit  gy  —  ~p 

In  applicationc  regulx  liujus  gcne- 
ralis  eadem  ealculi  inftaunatione  opus 
cft,  quain  cxemplisfpecialibus  paulo 
anteiul  fumus. 

Qpodfi  vcro  regula  <lefideretur ,  qua 
celcrius  appropinquat  ;  ex  acquatione 
primahuncinmodum  eruitur. 
Quoniam  p  +  qy  +  ry1  =  o 


Vel  quia  p  +  qy  +  ryx  =  o 
erit     gy  +  ry*  ——p 

qy:r+yz  = — p:r 


g% :  4r*  +  qy.r+y*  =zg%:  4r* —  p:r 


,>=.-/>;  (?+ry) 


?+r>DJvid. 


^:2r+j>=V(^2— pr):r 

J=VjCff*~  pr)'*  —  1 :  *r 
Habetur  ideo  x ,  fi  valoripfiusy 
adjiciatur  valori  r,  figno  velpolitivo 
vel  privatiyoproutrcpertus  fuerit. 

SCHOLION. 

36*  DMf  rrgulat  ptfirriarrr  mrthtdt  ab  bme  di- 
vtrfa  invtfiiiavit  altbtrrtmnt  Hallejui  |  a  )  ,  <f 
tettdtm  aliqvtt  txtmplir  illufiravit .  £«M«riv>  wr# 
i^i»/  tantmtx  nntt  allaiit  txrmplii  mani/rfimtri  tft 
vidratur  $  wo»  irtcenfultum  trtmtn  judicamut ,  «r 


(•)  a?tulaft.  inglicaiun  »10.  p.ij*. 


Digitized  by  Goo 


De  ExtraQione  Radicum  ex  /Equationibus  Altioribus .  3  j  9 


Sit  .*>  +  43»**  —  7«**-  —  9«5©»43»  =  •■ 
*  h        .  f 

Fiat  *  =  r  +  >  =  300  +  y  j  erie  - 

«*— •  x 7000000  +  1700003»  -f-  oooy*  +  > 
-f*  «x*  =  39**0000  +  i6iSooy  +  43«J* 
— -  »x  —  — 13*7500  —  7**5,7 
—  /   =—9850*430    ' 


—  3443J93»  +  5*4975>  +  l33*>%  =  ° 
Eft  itaque  p  =  —  344)5930  ,  ideoque  —  p  = 
3443 J93*  »  1  =  5*4975  »  "  =  »33>  •  Qjfare 
>  =  —  p:  (  y— />r:^)  =  3*4359  3° •'(  5*4975  + 
4607517*340  5*4975  )  =  3443593° :  «»*74*  = 
5«,  con(equemc.r  x  =  300  +  56  =  35«. 
Fiatj»jn  *  =  35«  T>,  e»it  - 
**=  4511801»  +  jSoioSj*  +  io6«v*  +  jT 
+  -**=  S55i°3«  T  3"«5<ty  T  43»> 

—  ix  1715700— 7»*5> 

—  /  =  —  9*50l4  30  


—  «•57*«  +  «8**30*  +  I50«jr*  =  o 


o .  9708  ,  confequenter  s  =  35«  +  o.  9708  = 
356.9708- 

Ptr  rtfulnm  itratiotaltm  radix  i*  plttribuc  nttit 
ptr  dust  tptrstiantt  ittvtniri  Ptttfi  ,  quin  rntitnoJi 
accuratitr .  Ftjfunt  qutqut  plttrtt  ntltt  invtniri  ftr 
rntitnthm  y  f  tftrstit  ctutinuttur. 

COR.OLLAR1UM. 
3«S-  Si  *m— /=o&*at*  =  t  +j»i  erit-m 
— /=im  +  jw;nS~'^  +  J2*'m^l,ta-*y*  StC. 
— /.  Und«  C  fi»t  i»1  +  »*m"'ry— /=  o  J  eiJt 

+*x4=:  +  A&1..  +  i*i»\ 


Qua  eft  reguta  pe-approxJmatioaeai_exxralten- 
di  radicetn  ex  quavii  squarione  pura .  Si  accura- 
tior  defidcretur ,  fiat  ut  aote  **  =  />, 


m- 


,m-i 


r\  reperietur  utinpro- 

blemate  y  =  —  p:  (q-—pr:q  ).  Undeapparet, 
eiodeut  regulam  iofervire  radi«um  extraltionj 
tmuexaquationibuspuria  »  tum  ex  aftetUs. 

Problema  IJh 

$66.  Ex  ferie  infimta  radicem  ex~ 
trabere . 

S\tvzzax+bx%  +cx%  +*/x4+rx 5  6tc 
Fiatx=iw  +  #»*  +  *t?s+/v4+»w>5 
+  «©*&c.erit($-9$) 
**=*»»* +»iip3  +  «V  +**»5  +**»• 
+  »i*-4  +  %uf  +«»7p* 
+  a*«ptf 

*3=         *V  +  3i*«4+3*i*«'y+  i3-5 

+  3i***J  +  3*4/»6 
+  «*i*p* 

-4=  *V+4*V+«i*iSj 

+  4*5*»* 
*5P'+J*4«tf 

Subftituantur  valores  modo  inveo- 
ti  injMuationco=— >u+ax  +  t^x  + 
«5  +  <k4  +  «f+/x*&C.erit 


+«J=r 


+  ^= 
+/*x*= 


+  ^fo4      +^J     +^  &c. 

+  ^*..        +*#*..  +^*.. 

+  6r«V*. . 

+  ^4„    ,+  4^?/..  +^V.. 


+  ^..  f  +5^4/.. 

+/i6 

V  u    1  Jam 
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Jam  cum  acquatio  ponatur  nihilo 
aequalis ,  propterca  quod  v  fubducitur 
ex  altero  aequationis  membro  ipfi  z- 
quali;  omnes  terminosv,  v1 ,  v3 ,  v4 , 
v5t  v6  &c.  innihilum  ducios  concipe- 
re  licet . 

Fiat  ergo  in  hac  xquatione  cujusli- 
bet  termini  coefficiens  nihilo  aequalis , 
erit 


ab- 


1=0. 


b  =  1  ;a 


ai  +  bb%  =  o 
iz=z~bbx:a 


i  =  —b;a% 

k  =  (—zbbi~cb3):a 
k  =  (%bx  —  ac):as 
al  +  bi1  +  2bbk  +  ic bzi  +  db4  =  o 


1  =  (  —bf—zbbk  —  jr *»*  ~db4):a 

confequenter  ob 

t?=:t3ia9 
^bbk=:(4b3—.xaSc);a* 
3cbii=—.3bc:a* 
db4  =  d;a* 


ent 

l  =  (  sabc  —  sP—sfJy.a7 

mm  +  %bik.  +  %bil+ybi%  +  %cb%k  +  Adbli  +  tb%  =0 

Ergo  ob 

lbik  =  ( — \b4  +  ***V  ) :  a9 
rbbl  =  (  ioab\—iob*~xa*bd) :  a% 
icbi%  =  ib\:a7 
icbxk  =  (6bxc—zacx):a'' 
+db3i_  =  —  +bd :  a 


cb  =C: 


erit 


m  =  (tAb4-*fbtc  +  6«Hd+  v%c%S,)  :  «• 

Eodem  modo  reperitur  »=:  (  — 42^* 
+  84*^  —  z8**&-1  —  x%axbxd  + 
Ta*cd+  7a}be — a4f) :  a 1 1  &  ita  porro . 

Quodfi  tandem  in  «equatione  a tl  umra 
x  =  bv+  iv*  +kvl  +h4+mvs+  nv* 
&c.  valores  inventi  coefficientium  b ,  *, 
k,I)m>n&.c.  fubftituantur;  prodibit 
radix  qusefita 


nb4  +  6a»bd— nab*c  + 

&C  in  infinitum . 


CAPUT 


■ 
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De  Algebra  ai  Geometriam  Sublimiorem  applkata . 


Definitio    20.  i 
367.  TJEr  Geometriam  fublimiorem 
±    intelligo  cam  Geomctrix 
partem,  quxde  lineiscurvis  &folidis 
inde  genitis  tra&at . 

Definiti  o  21. 
36%.  Diameter  f 
curvx  eft  recla  H 
A  D  rec~tas  M  M  in-  Vi/ 
ter  fe  parallelas  bi-  y[ 
fariam  fecas  in  P . 
In  fpecie  Axis  vo-  jjj 
catur , fi. rectas x- 
quidiftantesadan- 
gulos  re&os  fecet. 

D  e  F  1  n  1  t  1  0  22. 

369.  Vertex  curva- punctumA, 
cx  quo  duciturdiameter . 

D  e  f  1  n  1  t  1  o  23. 

370.  Ordinatat  vel  ordinatim  appli- 
cata  (Vid.Fig.pr<ec.)  funt  linex  xquidi- 
ftantes  MM ,  qux  a  diametro  bifariam 
fecantur .  Earum  dimidix  PM  vocan- 


C  A 

tur  femiordinat* .  Vocantur  ctiam  Se- 


miordinatar  linex  QM  ,  O  M  er  punctis 
curvx  M,  Mad  lineam  AT  pofitione 
datam  du&x  ac  inter  fe  parallelx . 

Definitio  24. 

371.  Abfciffa  AP  (  Vid.  Fig.  $.  3  6  8  ) 
eft  pars  diametri  vel  alterius  linex ,  ad 
uam  curva  refertur,  inter  verticem 
aut  aliud  pun&um  fixum  &  femiordi- 
natam  PM  intercepta  .  Quidam  Sa- 
gittam  vocant . 

Scholion. 

37».  Atftiff*  mmirum  a  quovit pmnil*  inUntapt- 
ftitnt  data  ctmputari  ptffunt ,  ad  quam  rtftrun- 
tur  fmnila  curva  ,  quttnadmtdum  ex  ftqutmibut 
pattbit  • 

Depinitho  25. 


373.  Diameter  tranfoerfa  AB  eft 
recla ,  qux  utrinque  intra  cur vas  con- 
tinuata  rectas  intra  eafdem  xquidiftan- 
tes  MM  bifariam  fecat . 

Definitio  26. 

3  74.  Diameter  conjugata  eft  recta , 
qux  alteri  diametro  asquidiftantes  bi- 
frriam  fecat. 

Definitio  27. 

375.  Quantitates  variabilet  funt  , 
qux  crefcentibus  aliis  vel  decrefccnti- 
bus  aur*crefcunt ,  aut  decrefcunt . 

1  E.  gr. 
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E-  gr.  Semiordinat»  PM 
fif  abfcifa  AP  clreuli  funt 
quautitates  varlabites  : 
una  enim  crefcentc  crefcit 
etiain  altera . 

Quantitatet  con- 
ftantet  funt ,  qua?  crefcentibus  aliis  vc 
decrefcentibus  exdem  manent . 

Ica  femidianietercirculi  AC  eft  quantir»»con- 
ftans:  crefcenibus  enim  a  b  cifli»  &  fcmiordina- 
t  is  A  r  ix  PM  femper  eaderu  inanet . 

HYPOrHEJIS  8. 
376.  Quantitatet  conftanter  primit 
alpbabeti  literit indigitentur  a ,  b,  c, 
&c.  variabilet  vero  ultimit  z  >  y  y  x  > 
&c.  Speciatim  x  abfciffam  >  y  femior 
dinatam  denotet ,  niji  a/iud  exprejfe  mo- 
neatur. 

D  e  f  1  n  1  t  1  o  z&\ 

m.Curva  Al- 
gebraica  eft  ,  in 
qua  relatio  abfci£ 
iarum  AP  ad  fe- 
miordinatas  PM 
per  aquationem 
algebraicam  ex- 
pbcari  potelt . 

S/t  e  gr.  in  eirculo  (Vid.Fif.J  buim  pag.)  AB  = 
«.AP-^PM  =>  jerit  PB  =: -  — x  .confe- 
quen.erobPM^AP.  PB(  $.  3*7  377C«.)  , 
>    =  Vel  fi«  PC  =  *,  AC  =.«.PM 

SCHOLION  I. 

37».  Vieuntur  aquationet  algtbraic*  ,  qua  dtter- 
minaii  Jun, gradu,  ,  „,  M  teqmmtie  ftmft,  tadtm 
mantat  ,n  fintuli,  pmneli,  tnrV*  . 

ScHOLlOM  2. 


379.  *V*#  Cartefio  (  a  ^  /VW-/  alttbrmiemt 
Geometricas  vecmnt  ,  y<W  tanturn  ad  confiru- 
enda  prebltmata  tdmittant  tidtoqpfjnGftmttriam 
rtctpiant.  Alittr  vtrt  nebir  zidttur  ,  non  rtfragan- 
tibut  fummit  in  rt  Qttmmttua  mrbitrit  Leibsntio 
miqut  Newtono  (  b  ). 


(b;  E.uilrf,  a->.  170».  p.51*. 


Definitio  19. 

380.  Curva  tranfcendcnt  eft  ,  qux 
per  xquationem  algebraicam  de£niri 
nequit. 

SCHOLION. 

iZi.  Curva  tranfctndtnte,  mb  *.V„  Cartefii  txtnf 
plt  dicuntur  mechatticaj  «7  tx  Getmtirim  ejieinn- 
tur ,  mtiter  ftntitntiba,  virir  fummit  Lerbnitio  </- 
qut  Newrono.  Invtnit  qutqmt  Leibnitius  ntvum 
*quatrenum  tranfctndintium  gfnm,  ,  qnibur  curv* 
tranj ctndtnttt  definiuntu*  <Sf  qms  funl  tradut  in- 
dtfiniti  ,  btc  tfi  y  ntn  tenfianttr  tmdtm  in  tmnibut 
curva-  pumelii  (c) . 

Definitio  30. 

381.  Curvdf  algebraicte  ejufdem  gf- 
jumVfunt,  quarumxquationcsad  ean- 
dem  dimcniionem  afTurgunt .  Cuavvc- 
ro  fol*  acquatio  ,  qux  reclamdefinit, 
uniu*  dinienfionis  e(Fe  poflk  :  Curva 
primi generit  vocatur,  in  qua  a^juatio 
ad  duas  dimenfiones  ailurgii ;  fi  ad  tres, 
Curva  fecundi  generit ;  fi  adquatuor  , 
Curva  tertii  generit  &c, 

E  gr.  ^Equatiopro-circuloeft>xr=  ax  —  *v  9 
vel  etiam  ax  —  xl  —  yx  (  $.  377")  •  Eft  ergo  cir- 
culus.curva  primi  gencns .  Similitcr  curvs  prJ- 
mi  generia  eft  ,  qu«  defi n  i  tur  per  ssqiutioaedl  « 
z=  v  *  •  ScA  curva  fecurvit  gcAerUcft  v  quam  ac- 
fink  asquatio  a*x  rn >  • 

Definitio  3}r«r 

383-.  FamiJia  curvarumvoOLtwr  plu~ 
rium  curvarum  diverfi  gencris  congc- 
ries,  qiwr  omncs  per  eandem  aiquatiof- 
nem  indetcrminati  gradus  ,  fed  pro  di- 
verfitate gcnerisdivcrfimodc  explican- 
di,  definiuntur. 

E.  gr.Sit  sequatio  nuleterminati  gradu^  *m~I* 
=  Si«.  =  x,erit -*=_>*. Si«  =  y,  crir 
»%x  —ys  .  Si«=  4,  erit***  =:>*6tc.in  in- 
Omnes  ifta  curvas  dicuntur  cii 


\ 


finitutn  . 
famili-. 

SCHOLION. 

»nt,  .  ptr  tuat  curvarum  famUia ' 

tranfctndtntibut  nen  funt  ttnfun* 

nim  intuttu  tttitu  fnmilin  fint  gradmt 
* 

(c)  AAa  E.udii.  L-if.  An..i«t4P..  s }4, » 15. 


finiummr , 
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indtttrminati  \  cuiutHket  tannna*  famflia  turvd 
refpeclu  gradum  determinatum  habtnt  ,  cum  etqua- 
titnti  tranfeendtnttt  refpeilu  ejufdem  turv*  indt- 
fintti  gradmt  .xifiant{§.  |fl  ). 

CoROLLARIUM. 

3»5.  Omnea  ideo  curvx  alpebraicx  familiam 
«juandam  componunt,  ex  i  nnumerli  alii»  conflan- 
tem  ,  quarum  unaquxlibet  infinita  genera  com- 
pleetitur.  Cum  enitn  xquar.iones ,  perquaa  cur- 
wfe  dcfiniuntur  ,  ingrcdianrur  facla  vel  ex  poten- 
tiit  abfciffarum  Sc  femiordinararum  in  coerficien- 
tes  datos ,  vel  ex  potcntiis  abfcilfarum  in  poten- 
tias  fcmiordiiiargitani,  vel  ex  meris  quantitatibus 
dailf  ,  omnet  vero  xquariones  nihilo  xquales  fi-t  i 
p<  flint  (  e.  gr.  fi  ax  —  >*  ,  erirai.—  *—  O  )  :  x- 
quatio  pro  oninibus  curvis  algcbraicis  erit  aym 
-f-  bxa  +  cy*x*  +■  df  —  o.  Signum  -+■  inomni- 
but  terminis  retinetur  ,  quiain  cafibus  fiagula- 
ribus  inrinitx  vartationes  occorrere poffunt  •  Et , 
fi  plures  potentix  ejufdem  indetcrciinatx  quats- 
ritatit  ,  v.  gr.  xoccurrunt ,  coefficiens  tcrmini  in 
formula  ,  v.  gr.  b  explicatur  peronwei  ejus  co- 
eflicientes  &  cxponens  dignitatis  ,  v.  gr.  ei  per 
omties  dignitatumexponentes. 

Definitio  31. 

386.  Seblhnct  canicee  funt  lineae  cur- 
vx  ,  quae  cx  coni  fectione  oriuntur  . 

SCHOLION. 


3I7.  SeBionet  conieet  prater  eireutum  funt  tret 
Parabola,  Hypetbola  tf  Ellipfrt.  Kes  pracipuai 
tarum  froprietatet  ,  qu*  fcilitet  frequentierii  funt 
vfus  ,  /x  erquatienibui  tat  definienttbur  ptr  eatcu- 
lum  algebraicum *'utmut  ,  qvia  noiis  propefitvm  efi, 
jtlgebra'  ad  Ctamttriam  fublimiorem  apflicationcm 
txtmplit  decere ,  liett  nen  diffiieamur  ,  eemmunti 
earum  protrtetates  una*ademque  opera  dtmtnfira- 
ri  ,  fi  in  felido  f*u  i*  ttn»  ,  ex  am»  feeantur  ,  eon- 
fiderentur  • 

Definitio  33- 
388.  Paraboia  eft  curva  ,  in  qua 
^rx  z^jP,  hoccft,  quadratiun  femior- 
rcdtangulo  cx  abfcif- 
conftantcm  ,  qux  axis 
Parameter  ,  ab  aliis  Latus  retlum  di- 
citur . 

SCHOLION. 

prietatem  parabela  cempettre  alfu- 


debeat  refpeilu  tujustibet  iiametri  ,  inferiut  de- 
manfirabitur  . 

CoROLLARIUM  I. 

390.  Eft  ergo  parabola  curvt   primi  geueri» 
§.  jSi  )  &  crefcentibut  abfciiis  crefcunt  femior- 
diuatc  ,  coufequenter  curva  in  fc  non  redit  • 

CoROLLARIUM 


2. 


391. 
boc  eft 


Et  in  ea  x  —  v   :  a  ,  atque  m  v 


abfcifTa  efl  tertia  proportionalis  ad  pa- 
rametrum  &  femiordinatam  *•  paramcter  ve- 
ro  tert.a  proportioualit  ad  abfciffam  &  femior- 
dinatain  • 

COROLLARIUM  3. 

,91-  Porro  Ya*  •=  y  *  hoc  eft  ,  femiordina- 
ta«ft  mediaproportioualisintex  parametrum  & 

abfcifTam. 

COROLLARIUM  4. 


393.  Datm  itaque  parametro  AB  defcribi  po- 
teft  parabola.  Contiuuetur  enim  parameier  AB 
in  C  &  in  R  erigatur  pcrpendicularis  infra  li- 
ncaro  AC  conttnuanda  in  N .  Ex  centrit  ad  li- 
bitum  «flumtit  in  iir.ea  AC  circino  ufque  ad  A 
aperto  ducantur  arcus  ,  re£Iam  BV  in  1 ,  11,111, 
IV  ,  V  Ac.recJam  vero  BCin  1  ,  1,  3,4,  5 
interfecante»  :  ernnt  Bt  ,  B»,  Bj,  B4 ,  B5  &c- 
abfciflx,  BI,B1I,  BI11,BIV,  BV  ,  &c.  ftn,ior- 
linatx  {§  it7Geem.  ).Quare  filinexBi  .  Bx,Bj 
&  c.  ex  re3a  BC  in  RN  trarsferantur  &  in  pun- 
clis  1    *,  3&c  normaletaFP1'«ntur     —  » 
ill  =  B'I,  3IH  =  BHI  oc.  curva  per  pi  nfta 
tranuens  parabola  eft  i  BN  vero 


■j!o-  Hanc  p*etirietatem  parabt  lacempetere  al'u-  I  !  H  M  &C-  tranCens  parabola  efl  ;  BM  ven 
Jmls  refteiiuaxit,  qu^d  txr.ttiam  ipfi  tompeurt  |  ^         (  $,  ^  ) .  Ele^aniius  pataboU  defcri 
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M  ;  erit  punOum  M  io  parabola  (/.  %\?Gfcm- 

k  $.  39»  A**Iy{-  ) . 

Def  INITIO  34- 

395.  FW*v/eftpun-  A 
£rumaxisF,  inquo  j.1^ 
femiordinata  FN  *e- 
quatur  femiparame- 
tro. 

Problema  174. 

396.  lnvenire  di- 
Jiantiam  fofi  a  vet*  P 
tice  AF. 

Sit  AF  ~x>  pa- 
rameter  z=za ,  erit  FN  =     (  §  1 9  5  )  > 
confequenter 

^=<r*  (U.388; 


fcitur,  11  fomtt  AX  proase  parabolse  cVpunclo 
A  pro  vertice  iiat  ABparametro  cqualis  &  duda 
reQaCD,  qux  reelam  BXad  angulosre&o*  fe- 
cer ,  defcribantur  proarbitrio  circuli  quotcun- 
«jue  tranfcuntes  pcr  B  cV  axexn  facantea  in  P ,  P,  P 
<rc.  erum  enim  AP ,  AP  ,  AP  cVc.  abfcilfe  ,  Pl r= 
Ai ,  PII  ==  At,  PHI  =  Aj  &«•  femiordinate 
tuuabolc  (  $.  yt-j  Gttm. ) . 

COROLLARIUM  5, 


304.  Quodlibet  etiatn  punclum  parabolx  j»eo- 
•netrice  determinarl  poteft  .  E-  gr.  quxritur  , 
Utrum  punflutn  M  fit  in  parabola  ,  nec  ne.  De- 
tuittatur  ex  M  ad  BN  perptndicularis  MP&  fiat 
TNparametro  AB  aequalis.  SuperBN  defcriba- 
tur  femicircuJua  .  Quodfi  enim  i<  traufcat  per 


t*=x 

Thtertma:  In  parabola  diflantia  foci  a  vertice 
AFefiad  parameerum  in  ratione  fubquadrupla , 
feaquarta  parsparainetri. 

CoROLLARIUM  2. 

397.  Ouoniatfi>*  =r -*(tf-3»8):  quadritum 
femiordinatx  PM  eft  quadruplum  reflan-ult 
ex  diflantia  ibci  avertice  in  abfclffam  ±*x  five 
AF.AP. 

CoROLLARIUM  2. 

»9*.  Invenitur  ergo  diftantia  foci  a  vertice- 
AF  ,  15  ad  abfciffam  quamcanque  AP  &  dimi- 
diam  femiordinaxam-jPM  quxratur  tertia  pro- 
portk>nalis( §.  fijGtcm.).  Eft  enim  -J-PM1  rrr 
AP.  AF  (  ff.  377  )  s  confec^uenter  PM 

=  4AF.AP. 

Problema  175- 
399.  Determinare  quantitatem  te- 
tlte  FM  ex  foco  F  ad  extremitatem  fe- 
mhrdinata  M  d*fl<e(  Vid.Fig.^.^^). 

Sit  AP  —  x  .  Quoniam  AF  =  ±a 
($.396) ,  crit  PF=x  —  La ,  vel  \a— -x, 
fiAF>AP,  confequenter 
PF*  =  x*—  ^x  +  tV 
PM*=  ax        (5-388  ) 


FM*  = XX+  \ax  +  (jy-4i7Ca#f) 


FM  =  *  +  7* 
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Theertnia:  Re£U  FM ,  erfoco  Faa  extremi- 
tatem  feniiordinata  parabola  ducta  ,  xquatnr 
a»greaato  ex  abfolfa  AP  &diftantia  foci  a  ver- 
tice  Ar  . 

CoROLLARIUM  I. 

4Co.  Si  quarta  par« 

rraiuetri  ex  A  in/&  „ 
transferrur   &  per  « 
AD  parallelx   quot-  M 
cunque  ipfi  in  pun:li» 
1'  normales  MM  agun- 
tur,  tandcmque  ex  F 
intcrvallo  P/  puncU 
M  determinautur 
curva  per    lnc  pun- 
cla  traufteiu  eft  para- 
* 

COROLI; 


401.  Poteft  ergo  para bola  etiam  continuomo- 
tudefcribi.  Nimirum  adunita  rccla  pro  axefiat 
/A  —  AF—  74  •  ln  A  firinetur  regula  DBfecans 
a.\em/D  ad  argulos  rectos.  Extremitati  C  regulx 
alterius ECalligetuT  rilum,  altero  fuiextremo  in 
loco  Ffixum,niiod  fit  —  AD  +  AF.  Quodfi  ftylo 
ad  regulam  EC  applicato  re^ula  EC  juxta  du- 
fturn  alterius  DB  dextrorfum  &  dein  finiftrorfum 
promoveatur  ;  ftylut  parabolam  defignabit .  Eft 
«nim  couftanter  FM  =  EM  =  P/  =  x  +  ±4 , 
confequenter  punttum  M  in  parabola  ($  299  )  • 


Problema  i76« 


401.  Invenire  rationem  femiordina 
tarum  infarabola. 

Sint  abfciiTxx  &  v,  femiordinata: 
y&f,  erit/  =  *x&?a=rfi> ($.388) 
confcqucnter 

y1  :?  zzzzax:av 

y1:^  =zx:v  ($.Il4>) 
y       =Vx:  Vv 
IFolfti  Oper.Matb.  Tom.J. 


Tbtortm*  :  Quadrata  femiordina  tarum  funt 
interfe  ut  abfciftie  :  tpfieautem  femiord  tna  tx  m 
ratlone  fubduplicata  abfci/Tarum  . 

Problema  177. 
403.  Determinare  (  Vid.  Fig.feq.  ) 
quantitatem  reclanguli  ex  fumma  dua~ 
rum  femiordinatarum  PM  -f-  pm  in  dif- 
ferer.tiam  earundem  Rm . 

PM  +  pm  zzzzVax  +  Vav  (fT-40M*s) 
mR  zzzzVav — Va.x 

(  PM  +;«)mR-«-«-4(  i— *)  —  a.Vp 
Tbttrtma  :  Rectangulum  ex  fumma  duarutu 
femiordinatarum  in  diffcrentiam  earundem  s- 
quatur  reitaugulo  ex  parametro  lu  diffcrentiam 
abfcilfarum  . 

COROLLARTUM. 

404.  Eft  crgo  parameter  ad  fummam  duaruni 
femiordinatarum  ,  ut  carundem  differentia  ad 
differentiam  abciflarum  (  §.  149  Ariti.). 


re- 


Problema  178. 

405.  Determinare  quantitatem 
tlanguli  ex  femiordinata  in  abfciffam . 

Qtioniam  PM  =  . 
Vax(§.  391);  "it  • 
PM.AP=xV*x=  F 
Vax\$.6s).  Qua- 
rc  cum  fitax:  Vax* 


=  Vax> 


hoc 


elt  ,  ax.xVax  ±s 
Vax* :  xl;crit  a  :Vax 

=V*xJ:xl($.i24), 
hoc  elt,  <*:PM  = 
PM.AP.APV 

Titortma  :  In  parabola  eft  reilangutum  ex  fe- 
miordinata  in  abiciflam  ad  quadratura  abfcift* 
ut  parametcr  ad  femiordiuatam  . 

Problema  179. 

406.  Determinare  quantitatem  rr- 
ftanguliex  abfciffauna  inalteram. 

Sit  abfciflu  una  =  x ,  altera  =  v , 
femiordinata  una  =  y,  altera  =  z  ; 

crit  x=/:<r  &  v  =  ?  :*(§•  3jx  ), 
X  x  confe- 
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confequentcr  xv  .=  y~i~ :  a~  ,  idcoquc 


a *  :  >*  =  %~ :  xi> . 

Tbttrtm*  :  iu  parabofaaiuadratum  parametri 
eft  ad  cjuadratum  femJordinatx  unius,  ut  qua- 
dratum  feniiordinatac  alterias  ad  reelanguluui 
«b£cularum . 

Problema  i8g. 


407.  Deteminare  quantitatem  cbor- 

Sit  parametcr  =  * ;  AP  =  x,  crk 
PM*=*x($.j88).  QuarccumAP1 
=  x*;  crit  AM*  =  *x  +  x*  (  §.  417 
Ceom.)z=:  (4+x  )  x=  ( *  4-  AP  ).  AP . 

Tkfttm*:  In  parabolachorda  eft  media  pro- 
portionalis  inter  abtciftani  «t  eompofitam  ex  pa- 
rametrocVabfcifla . 

D  E  F  I  N  I  T  I  O 


CoROLLARIUM. 

409.  Eft  ideo  TMR  triaogulum  rectangaluca 
(  6.91  Ceem.)  ,  ideoqueob  PM  ad  AR  uormalem  , 
R  :  PM  =  PM :  PT  &  PM  :  PT  =  MR  t  TM 
fj.  j»9-  *t7G*»m. ) ,  hoccft  ,  in  omni  curva,  ax 
proindc  etiam  Jn  parabola  fubnormalis  eft  tertia 
>roportionalis  ad  fubtangentem  &  femiordina- 
tam  ,  &  normalis  eft  ad  ungeutcm  ut  ujaiiordi- 
nata  ad  fubtangentem . 

Problem  A  181. 

410.  Determinare  quantitatem(Vid, 
Fig.  §.  408  )  fubtan  entis  PT  &  fubnor- 
malis  PR  infarabola , 

Sit  AP=x,  MR  ad  tangcntcm 
TM  pcrpendicularis  =  r,  RA=t», 
eritPR=<;— x,PM*  =  *rx($.383), 
6c  (§.  417  Geom.) 


408.  Si  TM 
curvam  tangit  in 
M,  ducaturMR 
ad  tangcntcni 
normalis  ;  recta 
PT,inter  tangcn- 
tcm  TM  &  iemi- 
ordinatam    P  M 
intercepta  ,  Sub- 
tangtns  vocatur; 
quae  vero  intcr 
lcmiordinatam  Sx. 
normalem  inter- 
cipiturPR,  Sub- 
mrmalis  audit . 


ax 


t~ —  v~  -f  *fx- 


x 


hoc  cft ,  xl »—  ivx  -f     =  o 
4-  <*x— 

Eadcm  aequatio  provcnit,  fi  redta 
TM  parabolam  fecfct ,  &  quidcm  ad 
utrumque  fe&ionis  pun&um .  Quoniam 
itaque  in  pun&o  conta&us  duo  illa  pun- 
rSfca  coincidunt  ;  aequatio  duas  radices 
xquales  liabcre  debet,  coincidcntibus 
nirriirum  ctiam  abfcilTis  per  *  defigna- 
tis.  Quarclifiatx  =  ^  leux— o, 
&inde  fbrmctur  sequatio  x*— 2?x  4- 
=  o  ,  duas  aequales  radiccs  conti- 
nens($.  319  );  haeccum  antea  inventa 
cadcm  clTc  debet ,  confcqucnter 

« —  l^rr  — •iv-{-  a 


Ergo  ,ob  ?= x ,  x  —  v  —  \a 

Porro($.  409)  PR:PM=PM:PT 
hoccft,  ±a:Vax=Vax:PT 
Ergo  PT  =  ax :  \a  =  2x . 

Tbtertma  :  ln  parabola  fubrangens  PT  eft  ab- 
fclflaj  AP  dupla  j  fubnormalis  vero  PR  paramc- 
tri  fubdupla,  idroquc  coulian».  OROL 
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Corollarium    r.        |=«(^4»o).SitMF=iPI-&,  crit 

Tr[=v£?t>  IA Sjtdenique 
IQ  =  FG  ___  r ,  ericO^OI  +  IO 

= .  ix  +  /-,  QA=*  +  +  &  hinc 
QN  ==ax  +  av  +  at( §.±%l  ) .  Porro 
($.  268  Gr<w.) 

Ol  :IF  =  OQ_:QN 
h.e.  OP  :  IF*=  OC£ :  QN* 

4X2  :  *x  =  (2x  +  f)l:QN- 
4*   :  *  =(2*  +  /)\l-i-J-ll! 
Ert  kaq.  a  (x  +  y  +t)  =a  (  ix  +t  )'  :  4x 
4**+4*e  +  4'*  —  4**  +  V*  +  f  * 

— — — — —  — —— — _.^—_ _____ !—______ 

4xv  = 

■  .  * 

Quodfi  LI  dieatur  r ;  reperietur  eo- 
dem  modo  /*  —  +xv ,  reliquis  mancn- 
tibus  iifdem  .  Onde  patet  ,  efle  H 
=  IQ_.  Eft  vero  (  $.  268  Geom.  ) 
OH:OL  =  HN:LQ&OH.OL  = 
HF :  LI ,  ideoque  HN :  HF=LQj  LI 
( §■  1 6 7. 1 7 3  ) .  Sed  LI  =  4LQ_ 
=  IQ^/tfr  demonftrata .  Ergo  FH  = 
tHN  =  FN  (f  149  Aritb. ) . 

Ttxgrtm*  :  Si  re-ia  HN  tangenti  TM  parallel* 
ducatur  ;  recU  MG  s.x  punilo  concadu*  M  cutn 
axeparalleladuit.eambifariam  fccat  in  P. 

Corollarium  r. 

4ij.  Ell  ergo  MG  rliamecer ,  HN  cjus  ofdi.11- 
ta  ,  MPabfcilfa  (  $■  36S.  370.  371  ). 

CoROLLARIUM  2. 

416  Quoniam  anguli  re-ti  ad  G  Sc  I  ;/r  <-„-_ 
ftruil.  zquales  funt  (  $•  \^G*om.  )  &  ob  paraile- 
lifmunt  reitarum  PG  &  Of>  p,r  cvmdrut}.  auguli 
F  &  O  in  AA  FNG  Sc  FOI  aqualcs  funt  ( $. \}i 
Geem.  )  ,  crit  (  $>  168  C**m.  ) 

OI  .  FI  =  FG  :  GN 
ix  :  "/"*_  ~ :  V*B*  :  V"» 
Et  quia($.  tifovm.)  FN*  —  FG1 
erh  rNl  ___  4"*  ~T"  <»i>  —  (  *  +■  4*  )f  •  /am  cuin 
FM  r__  »  ,  &  *  refpechi  puniti  M  eonlUns  ;  a  + 
4-  e(l  par-metcr  rti.tmetri ,  &  quadratum  etiaiu 
*d  rliametrum  applicatx  xqualc  re-iarttjulo  cx 
pa  ranse.ro  in  -bfctfT-m . 

Xx   z  Sic 


«11.  Quoniam  TA 
_-_  x  cV  diitantia  foci  a 
vertice  AK  -=_  (  tf- 
J»«  )  }  erit  TF  _=  +<, 

r«£laFM,diftantiafo. 
ci  F  apunctoconraelu* 
M  ,  a:quatur  Hiftanti- 
FT  erufdem  foci  abex- 
irenio  tangentis  pun- 
elo  T  ,  «mfequemer  p 
TFM  trwngulumajqnl. 
arurum. 

GOROLLARIUM  2. 
411.  O  jonlam  PA  — 

P 

•rit  I  F— x  —  4"  ,  con- 
fequenier  cum  irr  PR 
^=  v-(^-4ro),FR=  ]^ 
■»  T       ,  ideoque  FR  | 
=  FMU.3W)=TF  1 

CP-an)-  Circulus  igitur  ex  foco  parabola  Fper 
punctumejui  Mductus  fubtangcntem  PT  &  fub- 
normafem  pR  determiuat  ,  coiiferjuenter  pun- 
«um  T  ,  ex  quo  ducitur  eangcns  TM  . 

CoROLLARIUM 

413.  Quoafi  MG  rlucatur  parallel.i  axi  AR  • 
««an^iusGMS—FTM  ($.x} yorom.)  .  Cum- 
quefitTF— FM(^.4M  );  erit  FTM  =  FM  T 
(  ^.184  G,om.  ),  confequenter  FMT  =  GMS 

Problema  182, 


OAL  P  ] 

414.  D»/7_i  ONtantfnti  TM,  6r 
MG  ^x/  kQjaralkla  ,  determinare 
rationem  fegmentorumHF  &  FN. 

Sit  APr=AT(^.4io)  =:xjeritPM 
=:  IFrzrVix  (  ^.-92;  ,  atquc  PT=IO 
(  ob  TO  =  MF  =  PI  ( §.  %  5  7  G^/. )) 
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CoHOLlAMU  M  J. 

41 7.  Re£U  ex  foco  ad  vertieen»  dUmetri  M  du. 
&a  eu  +  *  (  J9»  )  5  P««»neter  ergo  diame- 
trieft  refl«illiu«  quadrupla. 

Problema 


FM:OF=MR:MrI 

ideoque  FM*:OF*  =  MRx:MH*  (tf.i*4) 
(      +  *  )*  :  ( +  *  )     =<      +  *  >* :  M«  » 

^a+x:^a=(^a+x)a:lAlV(§.i  24) 
1  :MHV$«rO 


41 5.  S/TM  parabolam  tangit  inU 
&  MR  /«f  r/r  wn»^  #  f x  /*wo 

F  ducatur  ad  contatium  M  rrtftf  FM 
atque  FO  ad  TM.  normalis ,  dcmittattir 
etiam  cx  R  ad  retlam  FM  normalif  RH; 
determinare  quantitatem  fegmcntorum 
MH6-FH,  itemquc  retl*  OF. 

Sit  paramcter  =*,AP=x,  crit  FM 

•=>  +  *($.J99)>  PR  =  t/&.TP 
=  2x($.4io).  Cum  TFM  lit  tnan- 

gulum  aquicrurum  (  §.  411  ),  atque 
FO  ad  bafmTM  normalis  per  conftru- 
ftrutl.  erit  TO  =  OM  ( § .  1 84  Geom. ) , 
nec  non  FM* — OM*  =  FO*  ( $•  4 1 7 
Ccom. ) . Quoniam  itaque  TM'=  TP7- 
-r.PM,(^/f.)ieritTM,r=4^  +*x 
($.388),  confequenterOM5  =  x*  + 
±*x,  quodexFM7-^^*  +  + 
x*  fubductum  relinquit  FO*=  + 
±ax= £a+x)±a.  PorroMR*=PR* 
+  PM*  ($.417  Gcom.  )  =  \a*  +  ax  = 
(\a  +  x)a.]zm  cuminAAOFM  & 
MHR  anguli  adO&H  recti  pcr  bypo- 
tb.  fint  intcr  fe  xquales($.  145  Geom.) 
&  ob  parallclifmut?i  rcitarumMR& 
FO (§.i 5 6  Geom. )  anguli  F&M *qua- 
les  (§.*l}  Geom. ) ;  erit  (§.26 7  Geom. ) 


~MH*=  V 


MH  =  ^*  =  PR 
Ergo  HF=  FM  —  HM=x  —  U  =' 
FP:  eft  cnim  AP=x,&  AF=^(Jfj9*)- 

Tbttrtma  i  :  Refta  FO  ex  foco  parabols  Fa<£ 
taoeemem  TM  perpeudiculariter  dufta ,  eft  me- 
diaproporiionalU  inter  quartai»  parametri  par- 
tcm  flc  reaam  FMex  foco  Fad  pun-lum  conra- 
aujMdudaro. 

Tbtottm*  %  ■■  Si  MR  fuerir  ad  parabolam  m 
punao  M  normilU  &  cx  R  ducatur  ad  reaam 
FM  exfocoFin  idem  parabol»  punaunt  MdiN 
aa-m,  nonuahsRH;  eri:  MH  fubnormali  PR  , 
&  HF  portioni  axisinter  focum  F ic  femiordio*- 
I  tam  PM  interceptat  **iualU . 

Problema  184. 


419.  lnvcnire 
aquationcm  ad 
parabolam  extcr- 
nam ,  boc  cft ,  pun- 
tiir  parabol*  M 
ad  retlam  AO  y 
qua  ad  axcm  AR 
in  vcrtice  A  pcr- 
pendicularit  >  rf- 
latif . 

SitabfcuTaAN 
=  x  ,  fcmiordi- 
nata  NM 


y  , 

parameter  =4. 
Quoniam  AN/vr 
bypotb.  &  PM  (§.  $68  )perpendiculares 
ad  AR  ;  errt  AN  ipfi  PM  parallela 
(§.zs6Gcom7-y.  Cumexcadem  ratio- 
ne  NM  fit  parallela  ipfi  AR;  eritAN 
=PM&NM  =  AP(§.i$7Geom. ), 
canfcquenter PM  =  x ,  AP=>,  at- 
queideo  xl  =  <*?($.  388). 

D  EFN 
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D  E  F  r  N  I  T  i  o  36. 
D 


410.  E/lipfif  eft  linea  curva ,  in  qua 
quadratum  femiordinuta;  PM  cft  ad 
recStangulum  ex  fegmentis  axis  AP  & 
PB  ut  parameter  ad  axem,  hoceft,  fi 
AB  —  a ,  parametcr  =  b,  PM=  > , 
AV=x  ,tntb  :az^yz  ;ax  —  x% ,  ideo- 
que  ay*  =  abx  —  bxz . 

CoROLLARIUM  X. 

4l  1.  Efl  ergo  !>x  —  bxr  :  a  ,  hoceft  ,  qua- 

«Uarum  femiordinati  xquatur  reitangulo  cx  pa- 
xametro  in  abfcitTam  ,  deimo  tamen  alio  rcican- 
juloti  eadem  abfciffa  in  quartnn  proponiona- 
letuad  axem,  parametrumSc  abfciU.im. 

COROLLARIUM  1. 

4ll-  Fiatji  —  o,  erit  bx —  bx"1  :a  —  o,  nlco- 
que  abxrzzbx*  ,  con fequen ter  a  izz  x  .  PatetHco 
curvam  fccare  AB  in  A&  B,  confequenter  in  fc 
xedire  . 

CoROLLARIUM 

41  j.  Fiat  x  —  ;  erit  yz  —  \tib  —  arb  :  4* 
~rz  ^ab  ,  confcqtienter CD—  Vt"*  "  Erfi° 
DE  —  t-  ~V\ib  —  yvatf  ,  h»c  e(t  ,  a.tis  minor  ED 
«ft  recdius  proportional u  in;er  majqrem  AB  6: 
parimetrum  ,  confequenter  parinierer  tertia  pto- 
pertionalis  ad  axem  ttiajorera  &  minorem. 

CoROLLARlU  M  4- 
414.  Qui»  —  abx  —  bx'i     (  §.  410  ) 

erit        bx*  —  „bx  —  a>1 

txt-.ibx-y1)  —  * 


H9 


lnvenitur  ergo  axis  parimetro  ,   abfcifTa  &  f«- 
miordinati  datis ,  f,  nat  i  °.  b  :y  =  y  .  ~y~  .  jO, 
y*  (bx-y*) 

b  —       b  "~ :  *  =  *  •'  *  •  Nimirum  fit 

L 


axit  AB  pofitione  datus  Sr  parameter  AL  ad  eum 
perpendicularis.  Datis  abfciffa  AP  &  femiordi- 
nataPM,  fiat  AN  —  AQj^  PM  ;  d-i£raNFipfi 
LQ  parallcla  erit  AF  —  yx  :b  ,  confeq uemcr 
cP  —  *—y*  b  .  Continuetur  LA  iti  G  facla- 
que  AH  —  FP  &  AG  —  Ap  ducatur  GB  ipfi 
HP  parallela  ;  erit  AB  =  K*  :  (  ix— yx  )  ,  ideu- 
qucaxis  qusefitus. 

COROLLARIUM  5. 

415.  Qula  «v*  —  abx  —  bxx  (§.  410) 

ern    ay  :(« — )  —b  y  confequenter 


*:>=>•'  ~,  &  1°.  a—-x:—-  —  a:b  4 


Datis  ergoaxeAB,  abfciffj  AP  fir  femiordinara 
PM  ,  ita  invenitur  paramctcr  AG  .  i°-  Fiat  AI 
—  PM  &.  cx  A  per  M  ducatur  rcc>a  AL  .  i°-  In  I 
erigatur  jierpendtcularis  1 L  j  erit ,  ob  AP:PM 
=  Al  :  Ll  (  6.  168  Getm.  )  ,  IL  —  v*  -■»•.  30. 
Producatur  PM  in  O,  donec  PO—  I  I — rjy 1  :  », 
&  ex  B  per  O  ducatur  recta  BG  •  4°.  In  A  ex- 
ciretur  perpendicularis  AG  —  (  ob  BP  :  PO  — 
BA:AG)«>,:(«-»1)  ,  quse  crit  parame- 
ter  AG  . 

COROL- 
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C  O  HOLLAIIUM  «. 


4*«.  y  =  *  v.      *     '  /  —  *'  * 

Datls  itaqueaxeABfc  parametro  AG ,  cuilibet 
abfcMTa-  B/>  femtordinatftpN  afligtiatur  ,  ft  para- 
raetro  AGaxi  AB ad  angulos  re£toi  ,un£U  duca- 
tur  GB,  &  eretta  perpeDdicularipPi,  fiatp/  = 
,H  ,  tai»demquefuper Al  femicircului  defcrlb*- 
tur  •  Ett  enim  AB(*)  :  G  A(*)  =  Bf<*) =  pH(*x  :  ,) 
«t  pN=  V(A/>  .p/>  =  Vt(-  — <J'*:*)  = 

Problema  i8s- 


'417.  Ittvenirt  difiantiam  foci  aver- 
tice  AF. 

SicABzrr*,  parameter  =  h ,  AF 
rx,  eritFR  =  i*($.395)& 

x1 — ax  —  ~—\ab 


Cenfir»m» :  Ex  Bin  L  trauiferatur  dimidia  p*- 
rameter,  *rlt  CL  =i«  —  T**  In  ceatroCexi- 
gatur  perpendicularii  CK  occirrrens  femici  rculo 
fuper  AL  defcripto  in  K ,  erit  CK,  =  V\  T«* 
—xab)>$.  J77).  Fiat  uaqueCF  =  CK  }  erit 
in  F  focus  • 

Aliter.  Quooiam  Vt«*  =  CD  (  tf.  4*3  ),  f« 
intervallo  cTP  =  Ta  interfecerur  AB  ia  F  ;  erit 
in  F  focus.  NamCD*  =:  &DP*  r=  \*%  . 
ErgoCF=  Vt-«*  —  T**)rut*n«- 

iEquatio  fecunda  fequens  luppe- 
ditat 

Tbttrtma  :  Sr  axli  A&V  irr  foco  F  fecetur  j  erir 
reiiaogulutn  ex  fegmentia  axii  AF  •  FB  fubqua- 
druplum  reclanguli  ex  parametro-  in  axem  r 
feu  quadrato  axis  dimidii  miuoru-CD  zquale 
{$■  4*3  )• 

COROLLARIUM. 

41K  Diftantia  foci  a  centro  eft  =  Vt  T*1 
%ab  )  t  hoc  eft  ,  quadratum-  ejus  «tl  duferenti* 
quadnttorum<DC<X  AC . 

?HOFLEMA  186. 
419,  Invenirt  rationem  ordinatarum 
PM & pmineJiipfi . (  Wd.Fi&§+%7  ) 

Sic  AB  =  a,  paramecer  =  «V,  Al* 
=x,PM  =z  y,  Ap— vj  eric 

<*•*»; 


Ergo  / 


a 


h. e.  >*  :  t>*  =<*x  —  x* : 
feu  PMt:jw*=AP.PB;Ajr.?B 

Tbttrtm*  ,  In  ellipfi  quadrata  femiordinati-' 
rum  funt  iater  f«  uc  rcSangula  ex  atii  feg- 
nKntii. 

COROLLARIUM  I.- 

4ja  Eft  *gituretiamDC»:PM*=:CB*:AP.PBr 
coufequenterDC*  jCB^rrPM1 :  AP.  PB(^.i?j 
Xnri.  )  >  rioc  eft  ,  quadratum  femiaxia  mtnoria 
eftad  quadratum  femiaxis  majorlJ  ut  quadratum 
femiordinat»  ad  reaangulumexaxis  fegmenti*. 

CoROLLARIUM  %. 

431.  Sit  CP  =  *  ,  «rit  AP  =  4-«—»  (c  PB 
=  ■!■*+* ,confequenter AP.PB=t**— *  • 
Haberau»  ideb^jf.^ij.  430. 
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hocefi,  £,  =  ,*:*£_*» 


IV  Vfu  Aigehr*  in  Gemema  Sublimiori . 

i  _    _ 


Jnsqtiationemaliain,  <]_t  naturam  «llipfis  de- 
finu,  abiciilisa  centro  C computatis  . 

CoROLLARIUM  }. 

43*-  SitCD_r<»',  AC—  r,PC  —  xi  erit  AP 
_:  i» — *&  PB  —  r  +  x  ,  confequenter  AP  .  PB 
—  —  AC1  — PCl.  Habcmus  ergo  ut 

-au:e(  $.  430  ) 

/■T1  =  **:,*_.  »* 


unde  r1^1 


,*_";*(,*-,*):,> 


Ea  equationcm  adhuc  aiiam  ,  quac  itidem  el!i- 
pfis  naturam  definit,  ahfciilis  dcnuo  a  centroC 
computatis,  cV  qua  in  fubfequentibus  ob  coin- 
uioditatemutemur . 

CoROLLARIUM  4. 

4  33  Crefct:utibusideo  abfciflis  *,  femlordina- 
tx  dectefceredebent  •  Qjiodli  tandem  fi.it  x  — 
erit  c2—  i1  — :o  ,confequcnter  j*— :o,idcoque 
eilipfis  cumaxe  tandem  concurrit  •  Unde  porro 
iutelligitui  ellipfin  eiTe  lineam  in  fe  rcdcun.em  . 

Problema  187. 


(t*  —  0*+  **  +  **,?/*_:  <r* 

+  ^  +  f  *rx— *x  +xl  _:(-<,  +r)* 

—  icx--ax  +  x* .  Jam  DCl  rr  FD* 

—  FC*  ($.  417  Geom.)t  hoccft  ,  cum 
FD  per  dcmenjirata  in  §.  4  z  7  fit  aequalis 
t*>  =7** — r*.  Porro(£.  420) 

CB^DC^rrAP.PB-PM1 
7*  :-a  —c  rr  *x— xl:PMx 
Habcmus  idco 

PM1  —  ax~  x1  — _**_ 
PFZ  — (^  —  f  )l  +\,x  — *x  +  xl 


FM*_=fr 


r)l+2rx—  ___  +  __«!. 

a       •  al 


4C1** 


434.  Determinarc  quanthatem  re- 
■Zlarum  FM  _r  f  M  fx  vtm/ue  foco  F  (5* 
1*      /V/m  peripberi*  puntlum  M 
■flarum . 

Sint  FC  rr/C  rr  f ,  rcliquaut  an- 
te;  critPCrr-^— x,  P/rrr +  f* 
—  x,PFcrf-^  +  x,ideoquePFl 
r=  <x*—ac+  W  +         -*x  +  x1  — 


FM  =>  —  c  +  arx:* 
Porro 

PAfrr^-x1 


4C*X 


+ 


P/»  =  —  1«  —  „*+„ 


/M  =  \a  +c —  zrx  :  a 
FM.=  \a  —  c  +  zcx.a 


/M  -f-  FM  rr  *  rr  AB 

Tbeertma  :  Summa  reciarum  FM  &/M  cx  utro- 
que  foco  F  &  /ad  idcni  pcriphen»  puuiluni  M 
duaarum  «quatur  axi  ma joni  AB. 

CoROLLARI  UM  I. 

43J.  Datisergoaxibuiconjug4tis  ellipfis  facil- 
time  defcribitur.  Determinatisehim  focis  F&/ 
(^•417),  claviiniis  defigantur  &  hishlum  cir- 
cu.nligetur  FM/axi  majori  AB  xquale .  Quodii 
inimiflb  flj'lo  filuni  extendatur  &  circa  clavos 
circumduc-itur  ,  elliplis  delignabitur  . 

C  O  R  O  L  L  A  R  I  U  M  2. 

43$.  Inio  «odem  modo  geomerrice  defrrmin.T- 
tur  quodlibet  pun£lum  ellipfeos  M.  ATisenim 
ABdividitur  pro  arbitrio  utcunque  in  duas  par- 
tes  ,  modo  intcr  focos  divifto  cadat  ,  &  iuter- 
valio  partis  uiiius  ex  foco  Fatque  inrervallo  a!- 
teriusex  foco/ defcribuntur  arcus  :  duo  enini  hi 
arcus  fe  mutuo  fecabuiu  aut  tang^nt  in  punc  u 
M.  PoiTunt  autem  una  eademque  opcra  quatuor 
iimul  d^terminaripunaa  ,  lingula  n^mpe  io  lin- 
guliJ  quadranubus  AD ,  DB ,  BEi  KA  . 

TRO- 
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PROBLEMA  189. 


PROBL"  EMA  188. 
ffi.  D 


437.  Determinare  quantitatem  reti* 
IAS  ex  qucvif  ellipfts  punelo  M  ad axem 
ccnjugatum  DC  perpendicularis . 

Sit  MS  =  PC  =  v,AC  =  r;  erit 
AP  =  r-»&PB  =  r  +  i;.  SitDS 
,  DC=f ,  crit  SC=:PM=<:— «  , 
confequcnter  (§.  4  jo  ) 

DC*:CB*=PM*:AP.PB 

<rx:r*  =  <r*~  2C<  +  ?*:r*  —  v% 


440.  Deteminare  fubtangentemVT 
&  jubnarmalem  PR  in  ellipft . 

Eadcm  prorfus  methodo  utendum, 
qua  in  parabola  ufi  fumus  ($.410  ) .  Ni- 
mirum  fit  parameter  =  b ,  axis  major 
=z  a ,  AP=x ,  PM=y,MR=f ,  RA 
=  z  i  PR  =  Z  —  *  >  confequenter 
PM*  =  f*~  **  +  2?x  — x*  (§.  417 
G;om.  ) .  Eft  vero  ctiam  PM*  =  bx  ~ 
£x*:*($.42i).  Quarc. 

^-^  +  i^-x^fo-  £** :  <* 


r'L—%:x  :ra—  «>*  (ff-l  73  ) 


a^  —  ** :  <r*  =  v* :  r*  (  $.  1 9  3  _iV/f  J>. ) 
2<r?~-  ?*  v*  =  e*  :  r*  ($.  1 73  ^r//*.) 
DS.SE:MSl  =  DCl:AC\ 

Tbtertma  :  Reflangulum  ex  fcgmentis  axiscon 
jugati  cft  ad  quadratum  femiordinarx  ipfius  ut 
qnaclratum  femiaxis  con jugati  ad  quadratum  fe- 
niiaxismajoris  j  feu  etiam ut  quadratum  axis  con- 
jugati  ad  quadratum  axis  majori*. 

COROLLARIUM  I. 

43S.  Habent  ergo  ad  axem  conjugatum  coor 
dinat* eaudem  relationem ,  qus  inter  eoordina- 
tasadaxcm  majorem  iutercedit  (  $■  419)  • 

COROLLARIUM  2. 

,      ir*t      r*i*  ,  , 
439.  Quoniam  t>*  r=  — ~ — '  "cl '  (  0.  437  ) 

fi  fiat  zr1  ■■(  —  p  >  erit  »*  r=:  /T— :  *'  •  Eft 
ideo  j>  paiamettr  a.vis  conju^ari  (  $•  4*0  )  .  Q^ua- 
re  parameier  axis  coniugati  eft  tertia  proponio 
nalis  ad  ar  &  ir  ,  feu  ad  axem  conjugatum  & 
axem  majorem . 


atx  — aC  +  *<*zx — ax*=abx — bx 


ax 


-bx1  -r-abx — xaqx +<*?* — * = o 


x*  +  Lfb-xyo  +  «iq^ 

*     1       a — b  1      a  —  b 

Cum  ex  fupcrioribus  conftet  ,  aequa- 
tioncm  hancduas  habcrc  deberc  radi- 
csacqualcs;  ponatur  ut  fupra  (  § .  4 1  o  ) 
—  v  =  o  ,  crit  x*  — •  itr*  +  t>*  =  o 
acquatio  eadem  cum  anteriorc ,  confc- 
qucnter 

(ab~raZ)-(a  —  b)  =  ~  rv 
ab  -—  raz  =  —  iav  +  rbv 

 *  __  m  mn  1  

ab  +  2<zv  • — ■ : 


^b  +  v  —  bv\a  —  z 

Eft  vero  v  =  x  per  bypotb.  Quarc  fi  x 
pro  v  fubftituatur ,  prodibit  z—  kb+x 
— .  bx :  a = A  R .  Ergo  PR  =  \b  +x  — 
t^x :  tf«^-*=  ~b——bx :  rf=(-jrf/5— -^x) :  <», 

quac 
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qure  exprcflio  hanc  fuppcditat  analo- 
giam 

a:b=z\a— x:PR, 

Thttttm*  i :  In  ellipfi  eft  ut  ax  i*  primus  ad  pa- 
rametrum  ,  ita  diflantia  femiordinatx  a  centro 
«d  fubnormalera . 

Porro  P  R :  PM  =  PM  :  PT  ($409) 
■i-ab-bx    _  v.  _«_y* 

x       '7  —  7'_ab  —  bx 
Eft  vcro  ay%  =zabx  —  bx%  (  §.  4  20') . 
Ergo  PT=  (  abx  —  bx1 ) :  (  \ab ~ Jx  ) 
=  ( ax  —    ) :  (  \a—x)  .  Habemus 
ideo 

\a  —  x:x=:a  —  x:PT 
PC:AP  =  PB:PT 
Ergo  PB.AP=CP.PT 

T/t*rtm*i:  ln  ellipfi  reflangulum ex  fegmeii- 
tis  axi*  xquatur  rectangiilo  ex  «Uftantia  fcmior- ' 
■dinatx  a  centro  in  fubungentem. 

Tandem  AT  =  PT— AP  =z(ax 
— x*;:irf— «)— *=(*x— x*~  \ax 
+  x*):(i*-- x)  =  ^x:(|4— x)  . 
Quarc 

—  x:t*  =  x:AT 
PC:AC  =  AP:  AT 

Thttrtms  3  :  Ut  diftantU  femiordinat»  acen- 
tro  ad  axem  dimidium ,  ita  abfcifla  ad  portio- 
.acni  fubtaiigentis  inier  veticem  eUipfi»  &  tan- 
gentem  interceptam  • 

CoROLLARIUM  I- 

441.  Quia  PC :  AC  ==  AP :  AT  i  erit  *tiaro 
TC  :  AP==  AC  :  AT(0.i73  Aritb.) ,  confequenter 
IH:  .  PC  +  PA  =  AC  :  CA  +  AT  {§.  1 90  Artt».) , 
tioceft,  PC:AC  =  AC-.CT- 

COROU ARIUM 


famratioaean  inBnitam  habet ,  ideoque  tangent 
TM  cum  fubtangente  TP  nunquam  concurrit. 
eft  igituraxi  parallela. 

CoROlLARIUM  5. 

445.  Hinc  vero  ulteriut  Uquet ,  quantitatem 
finitam  AC  refpeQu  infinitx  pro  nihilo  haben- 
dam  efle. 


2. 

44*.  Eft  ergo  AC*  =  PC .  CT  (  §.  377  Ct«m- ) , 
hoc  eft  ,  quadratum  dimidii  axia  AC  squatur 
xedaugutoex  TC  in  PC* 

CoROlLARlUM  3- 

443.  Crefccntibusabfciflisx  ,decrefcit-r*— 'x, 
confecjuenter  ratio  ±* —  *  ••t*  minuUnr  (  §■  »03 
Aritb.)  .  Abfeifl*  igitur  major  ad  AT  ratione» 
minorem  faabet  quam  miuor . 

COROLLARIUM  4- 

444.  Si  x=  \a  ,  hoc  eft ,  quando  AC  fit  ab- 
feifla  ;  T4  — x=o,confequenter  AT  adabfcif- 

mjfii  Oper.  Matb.  T.J. 


446.  Determfnare  quantitatem  re- 
f1an%uli  ex  fubtangente  PT  in  abfcif 
famCP. 

Sit  PC  =  x ,  PT=f,  AC  =  r ;  erit 
AP  =  r  —  x,&PB=r+x,CT=f 
+  x.  Quoniam(§.44i ) 

PC.AC  =  AC:CT 
x  :  r   =   r  :f  +  x 

erit  fx+x*  =  r*  

fx  =  r*— **=AP.PB 

Thtertms  :  Re£Ungulum  ex  fubtangente  TT 
in  abfcilTam€P  squatur  r*amgulo  ex  fesmen- 
tit  axis. 

PRO  BLEM  A  191. 

447.  Determinare  vahrem  fubtan' 
gentis  PT \abfcijfts  a  centro  compntatis. 

Sit  PT  =  f ,  AC=r ,  PC  =  v ;  erit 
PB  =  r  +  v  ,  AP  =  r— *v  ,  confe- 
quenter($.440) 

PC:  PB  =  AP  :PT 
v  :  r  +  f  =  r^—  v.  t 

tv  =  r*  — vx 
Thtertwa  :  Rc3anguhrm  ex  fubtaagente  in 
diftantiam  ordioats  a  centro  squatur  rtifferen- 
trx  cuadrati  hujuadiflantic  a  quadrato  remiaxis 
tranlverfi. 

Y  y  Pro- 
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Pb.oblema  19.2. 


B  C 

?    A  T 

448.  Determinarc  quantitatem  fub- 
tangentit  KE  i n  axe  conjugato . 

M  tangcnsTMcontinuctur,  doncc 
axi  conjugato  continuato  in  £  occur- 
rat,  &ex  M  demittatur  perpendicu- 
laris  MK  =  PC($.  256.257 Geom.)\ 
crit  ob  parallelifmum  reclarum  KM 
&  CT  angulus  T  =  EMK  (  §.  23* 
Ccom. ) ,  confequenter  (§.  267  Gtonu  ) 
TP:PM  =  MK:KE 


($•447  ):y=:«:-pr^ 


Quodfi  fiat  DC  =  c>  DK  =  ?  , 
eritKC  =  PM=  y=zc< — ^&v*  = 

^($4*9)-  Hinc  r1  —  v* 

=  (  rV  —  2rV*  +  rY  ) :  <r*  &  ©*? 

=  (2rV?~rV)C^~ *):^.  Qua- 

re  t>V:(r*— t»*)  =  (xrV*  — rV) 

(f  —  7) :  (<•  V1— 2rV*  +  rV)  =  (z^ 

-r*?1;-'  ^rl-rV=(^^2>:  ('-*)• 
Expreflio  itaque  fubtangentis  in  axe 

conjugato  eadem  ,  quse  in  tranfverfo 
($.440). 

Problema  T9^. 


449-  J<  rrfl«HN  tangentiTM  pa- 


ralMa  ducatar  &  puncium  contaffiuf  M 
atque  ccntrum  C  junvantur  retia  MC  , 
<7«<r yrr<*f  HNwrG ;  dcterminare  ratio- 
ncm  rctlarum  HG  <Sr  G  N . 

Sit  AB=* ,  PM=>,  PC  =  c ,  FG 
=  KD=r ,  GI=KS  =  z ;  erit  IF  — 
HL=DS  =  HL*=  t*—  xr? 
+  ^* .  Opera  nunc  dancia ,  ut  HL*  alia 
adhuc  ratione  cxprimatur.  Eft  itaque 
(§.  268  Geom.) 

PM:PC  =  FG:FC 

y  =  t  :  f 

Etquia  ATMP  »  AFOG($.2j$ 
$.  267 Geom.),  &  A GIH  «AFOG 
($.268  Gcom. );  eritetiam&TMP  «/> 
A  Gl  H ,  confequentcr  ( $.  1 7  5  Cw«. ) 
PM:PT  =  GI:HI 

*;^  =  <:^^-(f-44*> 
Ponamus  brevitatis  gratia  *x  — 
=  t> ;  erit  FL  =  HI  =  t^ :  cy .  Ergo 
CL  =FL  +  FC=ff  :y +  t»?:ry  = 
( f^2 + ) :  c y .  Hinc  AL= AC  —  CL 
=  T* —  (  tcx — vz) :  0=  (  t*< 7 — 
—  t^)  :<7,&BL=AB — AL  =  <*~ 
(  hacy+tc1  +t>*  ) :  cyz=  (  ^ry  +  /<:*+ 
vz):cy.  Eft vero($.4X9) 
AP.PB:LA.LB  =  PM*:HL* 

„ :  ^j^zj^ss^hL  =  / :  HL' 
Hinc  HL*  =  ' 


~a  c  y  ——  r  ^  ■ — ■  v  ^  =  t  c  v     %  c  v 


±„yy  _,y  -       +  f 


4-vy. 


•rV4— rV* 


=  ** 


V*  +  <:*t» 

Quodfi  jamKNdicatur^,  &  reliqua, 
maneant  ut  ante  ;  reperictur  codcra 

modo 


I 
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modo ?* =  **'c'rvr±ecl~  "-— ,  con 
fequcnter  KN1  =  KS*  ,  i*icoque  cV 
KN  =  KS. 

Eft  vero  (  §.  26?  Geom. )  KN :  KS= 
GN:HG.  ErgoGN  =  HG. 

Tbt»'*ms  :  Si  ratta  HN  tangeoii  T  M  piri!  lela 
-dujratur  ,  reefe  MCper<oura«um  M  &  centrum 
•IIiBr«Ctraafieu^MB  bitariam  feoat. 

CoROLLARlUM  I. 
.  D 


*  fint  recli  perconHr.  erit  (9",  267  Geom. ) 
PM :  R  V=TP  :'RC.Hinc  PM1 :  RV* 
=  TP* :  RCl  (  §.  1 14  ) .  Eft  vero  etiam 
PM1 : R V1  =  AP.PB:  AR.RB  (§. 
429).  Ergo(  $.167  Aritb. ) 
AP.PB:AR.RB  =  TP* 


4jo.  Erterfo  MQdiameter ,  HN  ejuj  ordlna- 
«a(£  36I.370).  ^ 


C  O  R  O  L  L 


A  R  I  U  M  1. 


451.  Cuni  vero  paraflct*  HN  quaracunque 
aliam,  &  re«£te  MQ  itid«m  quaiucnnque  aliam 
fubQitucre  liceat  ;  omnes  reuatper  eenrrum  tran- 
feuntes  &  ui  peripheria  utriuque  rcrmmatc  , 
funtdiametri,  ipfifque coordinauf  fuut  tangen- 
tibus  parallelx. 

CoROLLARlUM 

4jX  EH  crgo etiani  ECV  dlamerer ,  confequen- 
ter(fi  ead«m  parallela  frt  ipfi  HNJMO^A  EV 
funt  diametri  conjugntRJ  (  $.  37«  )  • 

Problema  194. 

4  5  3 .  Siex  diametri  VE  tangenti  T  M 
faralleU ,  extremitate  V  perpendicu/a- 
r/f  VR  demittatur  in  axem  AB ;  <fettr- 
minare  quantitatcm  retla*  RC . 

SitCA=r,CR=i>,PT=f,PC=x; 

erit  AR=r — v ,  RB=  r  +  x> ,  confe- 
quenter  AP.PB=rx($446),AR  .RB 
__r*_V  — fx  +  ^—i,1^,  44*)- 
Quoniam  VE  ipfi  TM  parallda  p*r 
pypotb.  erit  MTC  =  TCV  (  $.  13 3 
ssom. ) .  Quarc  cum  anguli  ad  P  &  R 


tx  :  fx  -f-  x*< — >i;1  =  f 
tvlx  =  /Jx  4-  fV — - 


RC* 

v1 


fV 


t>*x  =  t%x  +  fx*  — tv% 

tvx  +  xyx  =  tax  +rx~"" 

v%=tx 
hoccft,  CRl  =  AP.PB, 
confequentcr  AP :  CR  =  CR :  PB . 

Probiema  195- 
454.  Determinare  quantitatem  fe- 
miordinat*  GH  ad  diametrum  ellipfir 
MQ_. 

Du&is  KI  ipfi  FD ,  &KG ipfi  AB 
parallelis,  fiatCP=x,  AC  =  r,PT 
=f,  PM=y,  KG  =IL=w,  LC =/» ; 
erit( ^.i68  Geom.) 

CP:PM  =  CL:LG 

x  :   y  =  »  : 

Porro  ob  parallelasTM  &  HN/tfr 
row/rr/*  ~.angulus TSI  =  KHG  (  § . 1 1  j 
Cfo-». ) ,  ideoque  ob  re&os  ad  A  &  K 
/>t?r  conftr.T  =  HGK  ($.  146  Geon.) , 
&  hinc($.  267  Gro/w.) 

TP :  PM  =  KG :  KH 

t  1  y  =  m  :  21 

HI  =  KI— KH  =  ^-—  'tt 
CI  =  CL  +  LI  =  «  + 1» 


HP  =  4£ 


«mny1   ,  m*y* 


Cr  =  nx  +  imn  +  m% 
AP  .PB  =  AC*  —  PC1  =  r%  —  x' 
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CP:CM  =  CL:CG 
*  :  v   =  n  :  — 
Ergo  MG = MC — CG  =*t/  — ►  tw» :  x . 


&GQ  =  GC+MC=t;  +  w,:x,  ac 


aijb = ac1 — cr = rl  —»* 

Eft  vcro($.  429  ) 

AP.PBrAI.IB^PM^Hl1 


r*— x* :  r*—n*-~im»~~m*—y> :  HP 


Unde  eliciturHP  —  iV  -  » »»«y » -  , y 
Quare 

1       tmny^  >    mtyt^   r»y»- 

t~  —     ix      '      t»  — 


>*v»— 


zmny» —  m»y* 


r*  — x* 


Scd^=-v^(M46)>  £rgo 

■  V     ,   mV_  _  rV-nV- m»y» 
x1      1      t»    r1  — 


«l    .   _L        r» -„»-«» 

X*""**      tl    —        r»  — X?~~ 


•  >*Divia. 


m*x* 

7*~ 


.«*Mutt. 


r*xl  — n»x* 


•m*x» 


•u***- 


fx 


7™r*. 


*x* 


KG*per 
=  CM* ;  utrobique  prodit  rV  «+• 
„V~xV- r*»V:x*.  Eft  itaquc 
MG  .QG .  CR*  =  KG*  CM* ,  idco- 
que  (  $.  299  ^r/tt.  )  KG* :  CR*  = 
MG.QG:CM*  .  Jam  ob  parallelas 
EV  &  HN perbypetb.  MC  V  —  MGH 
(§.  ziiGeom.},  &  00  parallelas  KG 
&  RC/tfrr<v>J?r.MGK_MCR($.r/r.). 
ErgoKGH— RCV($.yi  Aritb.),con- 
fequeoter  KG*:CR*  =  HG*:CV* 
($.267  Geom.  &  §.  i6oAritb.).  Ua- 
de  taodenv  habetur  (  §.  167  ^r//^.  > 
MG.QG^CM^HG^.CV*. 

Tirerrma-  In  cllipfi  eft quadratum-  femiordf- 
natz  ad  quadratum  femidiametri  conjugatx  ut 
reaangulum  ex  fegmcatia  diametri  ad  quidra- 
tum  femidiametri  • 

CoROLLARtU  Nf . 

4S5>  Sit  MQ— *  ,  EV= r  ,  MG— * ,  HG  _ 
yi  eritGQ^sz*— x,  confequenter  ( $.  4j4) 

ax  —  xl-.W  _>»:•£-,» 


r»x»-m*x*-r*n* 
r»-x"*  


koccft  ,ob?V  =  ( r*-~xr)*  ($.446), 

 _4..*       „a  4  x         i  4    .     7  5~ 


0=  fV-.ryav--.rV-.r»/  + 

=  r*  +  **  —  x»  —       =  KG  * 
Sit  jam  CM=p,  crit  ( §.itt  Gem. ) 


_i!**  =  V 


,**- 


c»x» 


«»«         =  eritr1 
Hinc  *4* — —«yx. 

Eadem  ergo  eft  reiatio  femiordinatanim  a<€ 
diametros,  qux  ad  axem  (  $.  4ao )  ,  &  diamctri 
parameter  eft  tertia  proportionalia  ad  diaroe- 
troa  m  &  c  . 

ScHOLION. 

456.  C««r  /x  bac  trqtutieit*  fttndamrnlmli  rtli^v  >  t 
ellipfir  prcprittaut  rrfptclu  axit  dtdaxrrimms  }  ri,- 
drntrfiy  omntt  ^e,,t>r  ifiat prmpritfUt  tJiipfittm- 
ptittt  intaitu  dimmttri, 

PRO. 
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PROBLBMA 

19-6. 

M 

T            A    F  J 

>  R 

457.  Determinare  quantitatem  re- 
11*  FO  ex  foco  F  ad  tangentem  ellipfu 
TM  perpendicularis. 

Sit  RM  ad  tangentemTM  norma- 
lis:  eruntMR&OF  inter  fe  paralle- 
lxf  §.  z$6  Geom.),  idcoquc  TR  :  R M 
=TF :  FO  ( $.  2  6  8  Ceom. ) .  Porro  cum 
in  triangulo^re&anguIoTMR  femior- 
dinata  PM  fct  ad  hypothcnufam  TR 
pcrpcndicularis  (  §.  368.  370  )  ;  crit 
ATMR  *  APMR($.^9  Gfow.J, 
idcoqucTR :  RM=RM :  PR  ( §■  1 75 
Gft>«.).  Eft  ergo RM  : PR=TF : FO 
($.167  Aritb.) ,  confequcnter  FO .  RM 
=  PR.TF($.J78  Ceom.). 

Tirertma  :  Re£tangulum  ex  fubnormall  PR  in 
diffcrcntiam  diftantix  foci  a  femiordinaia  aique 
fubtangentis  TP  asquale  eft  recUngulo  ex  nor- 
mali  MR  &  recta  cx  foco  ad  tangentem  perpen- 
dicuUn  FO. 

Problema  197- 

458.  Si  in  F  fuerit  focut  ellipfu  & 
MR  adeam  normalis ,  HR  veronorma- 
Jis  ad  FM.  exfocoad  puncrum  contailus 
duclam;  deierminare  quantitatem  feg- 
mentorumMH&W. 

Sit  parametcr  =£,  axis  z=a ,  diftan- 
tia  foci  a  centro  =c  ;  erit  FM  =  t*~~* 
T  +  irx:  a(§.+U) ,  PR=(  — ^x) :  a 
($.440),  AT=Ta*:(i*  — x)(§.cit.), 
&  AF=  T<* — c ,  confequenter  TF  = 
^cx :  (  \a~x  )  +  T«— c zzzax :  (a—ix) 


wiori.  iS7 

+\a—cz=(  \a*—ac+  icx  ) :  (*— zx). 
Ducatur  FO  ad  tangentem  TM  nor- 
malis  ,  crit  OF  parallela  ipfi  MR 
(  §.  z$6  Ceom. )  ,  ideoquc  angulus 
OFM  ipfi  HMR  xqualis  (  §.  %ll 
Geom. ) ,  &  hinc  ob  redtos  ad  O  &  H 
arquales ($.145  Geom.)  reperitur  ($.267 
Geom.  )  FM :  FO  =  MR :  MH  ,  hoc 

eft ,  FM :  =MR :  MH  ($.4  5  7>- 

Eft  itaque  MH  =  PR.TF:FM  , 
confcquenter  FM :  TF  =  PR :  MH  . 
Qiiare 


h.e.**— xac+^cx: 

^**— tae  +  4c»  ja» 


a  —  ax 
1 


x-j-tcx   *b'— *bx 

-       ■■       .  H 

IC  +  *CX   


:MH 


■IX 


* — »x  a  — xx 

Eft  crgo  MH  =  \b(  §■  149  Aritb. ) . 

Tkttrtms:  Si  MR  fuerit  ad  ellipfin  nonnalis 
&  ex  R  ducatur  a<t  re^lani  FM  t  ex  foco  F  in 
idem  «tlipiiapunclum  M  du£Um  ,  normalii  RH  j 
erit  MHparametro  dimidia:  «qualla . 

Definitio  37- 
4  59.  Hyperbola  eft  Iinea  curya,  in 
qua  47*  =  abx  +  £x  * ,  hoc  cft ,  £ :  a  = 
:  <ix  -f-  x* ,  fcu  quadratum  femiordi- 
nataeeft  ad  rcclangulum  exabfchTain 
rcclamcompofitam  excadem  abfciffa 
&  reclaquadamconftante,  qux  Axir 
tranfverfus ,  aut  determinatus ,  vella- 
tus  tranfverfum  audit  ,  ut  recla  alia 
conftans ,  qux  *xm  Parameter  dicitur , 
ad  axem  tranfverfum . 

COROLLARIUM. 

460.  Eft  ergo  etiam  bic  ut  iu  ellipfi  y1  zz:  6*  + 
ixl :  -  ,  *  =       :  (-«  +  xl)  ,  -  :  ( >l-*x  ) 

ctcnifiquod  hic contraria  Cgua occurraut  (  0.4*« 
&  feqq  ). 

Definltio  38. 
461.  In  hyperbola  Axis  conjugatuf 
dicitur  mcdia  proportionalis  intcr 

axcm 
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axem  tranfverfum  &  parametrum  , 
quia  talis  eft  axis  conjugatus  in  ellipfi 

(M*J)- 

Definiiio  39. 


462.  Siaxistrainverfiis  ABaxi  AX 
io  dire&um  jungitur  &  inC  bifariam 
drviditur  ,  pupdtum  C  Ccntrum  ap- 
pcllatur. 

Pro-blem  a  19^ 

46$.  Datis  paramctro  &  axe  tranf- 
verfo  AB  ,  htvcnhc  difiantiam  foci  a 
verticeAF . 

Sit  parameter     $t  AB=*;.  crit 

PN=  &C5.459) 
b:a—  ~P : 

—  «bx  4- 


CotOiUIIUM  1. 

*«4-  Eft  ide»  dUlantia  foci  a  centro  FC  — - 
YU"* +  -*'*)■  QuarefiFC^^ieritCE* 

CoROLLARIUM  2. 

40J-  Quia      +  x*  »  &  *x  +  — 

AF .  FB  (  psr  dtmtufir.  im  $.  463  ) ,  vero  qua- 
dratum  femiaxL»  conjugati  (  <6i  )  ;  reaangu- 
lumex  AFinFBhuicquadrato  zqualecit. 

Problema  199. 

466.  Jnvcnircra- 
thncm  femhrdina- 
tatum  PM  &  pm . 

Sit  axis  tranf- 
verfus  =za y  para- 
metcr  z=  b  ,  AP 
=  x,  PM=>,  Ap 
=©,?*»  =  erk 
($.  460) 

/:?*  =  *x  +  ±£:*>  +  ^ 

y1 :  ^*  =  <*x  +  **  +  v*  (  $.1  24) 
y1:?  =(a  +  x)x:(a  +  v)v 


\ab—ax  +x* 


•   ^2+^  =  V  +  **  +  ** 

V(V  +  ^A)  =  4^+» 

V<*«* +  $«*)  —  **  =  * 

Invcnkur  crgo  x  quacrendo  inter4^  & 
~a  +  \b  mcdiam  proportionalcm,ac  in- 
tieauferendol*:  vel,  quia  N"~ab  = 
CE($.46i),  fifiatAG=EC,  crit 
GC=V(y  +  Quarecumfit 
AC=  ~a ,  li  ex  ccntro  C  radio  CG  de- 
fcribatur  arcusGF  axem  fccans  inF, 
erk  AF= V(  ±ax  +  ±ab )  —  ,  ideo- 
qucinFfbcus. 


Ib*  hyperbola  quadr&ta  femiordi- 
«atarum  funt  inter  fe  ut  re&angula  cx  abfcifti 
in  re£tam  qmndam  cocipofitam  ex  abfcifU  & 
axe  tranfvcrfo. 

CORO  LLARIUM. 

467.  Crefcentibus  ideo  abfcUfis  *  ,  crcfcitat 
quoque  reclangula  *x  +  x*  »  coaiequenter  & 
quadrata  fem iordinatarum  >*  ,  ideoque  femi- 
ordinat*  ipf»  .  HyperboJa  igitur  continuo  a!> 
axe  recedit  . 

Problema  200. 

463.  Invcnire  rationcm  axif  tranf- 
vcrfi ad axemconjugatum . 

Sit  axis  tranfvcrfus  =a ,  paramctcr 
=  b  ;  erit  quadratum  axis  conjugatt 
=*J($.46r  )•  Hoc  ergo  adquadra- 
tum  tranfverfi*.  ut  abzda%y  hoceft, 
utbada(  $.  124). 

Thior+ms  :  Quadratura  ftxis  conjugatreft  ad 
quadratum  trauTvexfi  ,  ut  piraoieter  ad  axem 

.r*nfvetfunL> 
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Simi&er 

PW=z--ax-x1+4c*x :  a  ++c  V :  *  * 
P/1  =f*-M*+  V  +      +ax  +  x% 


4*9»  Q.nooi*m  * :  <s— r  PM*  :  AP .  Pft  (§*4.19)  > 
quadratum  axi*  conjugati  eft  ad  qnadratura 

rranfverfi  ut  quadratutu  frtniordinata:  ad  rectan 

goluntex  abfcifla  incouij 
xraofverib. 


FM=*-«—  -jrf  -f      :  * 


Plosiim 

470.  Sirt  duce  b 


A     20 1. 


?rfco/<e  aqualer 


tandem  faramctrum  ,  eundcm  axtm 
tranfverfum  atquc  conjugatum  baben- 
tct ,  quarum  axet  AX  t3r  BY  '«x* 
tranfvcrfo  communi  KWin  dire&umfa» 
cent.  £jc  focirF&f  ad punilum  M  £»y. 
fcrboU  uniut  ducantur  rc&*  f  M  tjf 
FM  :  detcrminare  quantitatcm  barum 
reclarum. 

Sic  FC  =/C=r ,  reliqua  ut  inprae- 
cedencibus ;  erit  AF—c —  >  A/ =*- 
+  \a  ,  PF=x~r+  ^,P)far-K^ 
-M,PF*=rx*—  *cx+c%+ax— *ac  + 
f*\  Pf=c%+ac+±az  +  *cx+ax 
+  x% .  Jam  ( $.  464  )quadratiun  lerai- 
axis  conjugaci  CE  =zzc*~  ?a% .  Porro 
($.469) 

AC1  :CE*  =  AP.BP:PM» 
:c2  —  ±a%z=ax+x%:  PM* 

Eftitaque 

PM*=— *ax— x%++c V  a  +±cxxx :  a% 
PF%=zx%  —  zcx+c  %+ax- — ac  +  4«* 


FM=  *  —     +  2rx  :  a 


/M— -FM  =  *  =  AB. 

CoROLLARIUM  I. 


47<*  Daris  ergo  axe  tran  fve»/b  &  dMlantia  focl 
a  vertice ,  hyperbola  motu  contlnuo  ita  defcrt- 
bitur  .  Scilicet  io  focls  F  &  /  defigantur  cUvl 
autpaxilli,  quorum alteri  in  Fannettatur  filum 
PMC  ,  alrero  fui  extremo  C  regulx  C/  alliga- 
tum  ,  qux  ipfnm  fuperct  axe  traofverfo  AB.  Al- 
,era  reguls  extremitas  perfortta  cltvo  /  injicia- 
tur,  cV  ftylo  ad  filuut  afplicato  reguU  «no- 
veatnr. 

CoROLLARIUM  2. 

47*-  Ufdem  dates  punfta  quotcnuque  hyper- 
bolz  determinantnr  ,  fi  ex  fbco  /  iotervallo 
xquall  reetat  /A  ex  sxc  tranfverio  AB  &  rli- 
ftantta  foci  a  vertice  B/  coiupoliis  ,  vcl  intcr- 
vallo  quocurtqne  raajore  quam  eadem  /A  de- 
frribatur  arcus  ,  cV  ,  fafio  ft  —  AB  ,  inter- 
valJo  reliduo  im  ex  altero  foco  P  alius  duca- 
tur  arcus  ,  qni  priorem  in  primo  cafu  tan- 
get ,  in  fccundo  femper  fecabit  ,  c  gr.  in  m  i 
erit  enim  ob  fm—  Fm  r=  AB  ,  punctum  conta- 
ctusvti  iuterfeaionis  m  Jn  byperboIa-(  §.  47»)« 

Vel 
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Sit  AP  —  xy  PM  ~y>  parameter 
=£ ,  axis  trajifverfus  —a ;  crit  y*=4* 
+  Jx1:* 0^.460).  Quoniam  inverti 


cnt  ctiam^  =  o,  con- 


Vel  comncdius  hyperbota  itadefcribitur.-fiat  AB 
axi  tranfvtrfostqualisdeterminenturque  foci/& 
F  (  ^f.  463  )•  Jnngatur  ipfi/OreeH/Kfubangu- 
lo  acutoquocunquecc  ex  centro  /radiis  ipfa/A 
majoribus  defcribantur  arcus  quotcunque  con- 
centrici  fecantea  rec"lam/K  in  I,  11,  lll£cc-  Fiat 
/L  =  AB&exfocoFintervallisLl,  LII,  LIH 
cVc.  intcrfecentur arcus  ifti  utrinque  in  i  35 
erunt  pun£)a  1  ,  a ,  3  &c.  in  hypertola  .  Eft  cnim 

/I=/i  ,/11  =  A,/lII=:/i&c.(^40 ©##-.•)• 
Sed  Fi  =  LI ,  F*  =  Lll ,  F|  =  LlH  &  o  ^ 
Ergo  /1  — Fi  — /I— LI  =  AB  ,/*— 
Fi— /11— LII=AB,  /3— F?  =/111  — LIII 
=  AB  cVc.  confequenter  punOa  1  ,  * ,  3  &c.  in 
faypcrboIa(  tf.  470). 

Problema  201. 
X 


473.  Determinare  fitum  rftftrfDE, 
qu*  jer  verticem  A  ipfi  ordinat*  Mm 
farallcla  ducitur . 


cc  A  fit: 

fcqucnterDE  tota  cxtra  hyperbolam 
cadit,  eamquc  idcotangit. 

Tbtertm»  :  Si  refta  DEper  verrtcem  A  ordina- 
tisMiwparalleladucatur  »  hyperbolam  iuvcrti* 
ce  A  tangir. 

DeP  INITIO  40. 

474.  Si  rec~U  DE  per  vcrticem  hy- 
parnbolae  A  ordinatis  Mm  parallela  du- 
catur  ,  fiatque  axi  conjugato  a:qualis , 
nempe  parsDA&  AE  femiaxi,  prac- 
tcrca  cx  centroC  pcrD&E  agantur 
re&x  CF  &  CG  i  tc£tx  hx  dicuntur 
Afymptoti  byperhl* . 

Coft.OLLAR.IUM  I. 

475.  Quoniam  (  $•  iSS  at«m.  )  CA  :  AE  = 
CP:Pr,  «CA:  (DA)  AE  =  CP:PR  ;  eritPi- 
=  PR  (  $.1 77  A-iii.  ) .  Quare  cum  fit  PM=P/wj 
erit  quoque  MR  zzz.  mr(  tf.  91  J.riti.  ) . 

CoROLLARIUM  2. 

47«-  Si  Aldii-ratur  parallela  ipfiDCfcV  AH  ipfi 
CE ,  erit  EA :  LD  =r  A I :  DC  (  tf.  168  cttm.  ) . 
Sed  EA—  -5-ED  (  $ -474  )  -  Ergo  AI  =  |DC  — 
iCE-Et  quoniam  porro  EA  :  AD=E1 :  IC(tf.26t 
Ctem.  )  \  erit  EI  =:  CI  =  \rC ,  coufcquenter 
Al=CI(tf.l7  Ariii.). 

Definitio  41. 

477.  Quadratum  reclac  CI  vtl  AI 
dicitur  Potentia  bypcrboU . 

PftOBLEMA  20J. 

478.  Dcterminarc  potcntiam  byper- 
boU. 

Sit  C  A=  \a ,  AE=  \c\  crit  CE= 
AT(  ^a1  +  ^c*  )(§■  417  Geom. ) ,  ideo- 
queCI=^VW+^x).  ErgoC1* 
—     7i  • 

Tittrtma :  Pstentia  hyperbolx  eft  decinia  fe- 
xta  pars  quadratorum  axium  couj«i*lorum  » 
vel  quarta  pars  quadratorum  femiaxium  con- 
jugatornm. 

COROL- 
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479 


Qiioniam  c*  =      (  $•  4«i  )  i  Cl* 


—  -  k'(  h'  +      )  .  «oc  e*  >  P° 


ten- 


lia  hyperbolx-zquaturreaanguloexquarta  par- 
te  axis  tranfverfi  in  quartam  partem  aggregsU 
-ex  axe  tranfverfo  &  parametro- 

Problem  a  104. 
480.  Determinare  differentiam  qua- 
JratorumVM&VR. 

Quoniam  D A  =  V|<*  (  §•  4*  1 )  & 
<1P=  -4  +  x ,  pneterea  ($.168  Gro/w.) 
CA:  AD  =  CP  :PR 

4*:Vi-.*J  =  T<- +*:PR 
erit  PR=(i*V^*+*V^) : 

YW  +  liXi*.  Quare 

PR*=>*  +  *x  +  **x:.* 

PM*  =  bx  +  bxx.a  ($.460) 


PR*  — .  PM*  =  ±ab  =  D  Al 

Tltertm*:  Si  in  hyperbola  fenriordinata  PM 
producarur,  donec  afympcoto  in  &  occurrat  } 
erir  differeutia  quadratoruw  PM&PR  «qualis 
quadrato  femiaxis conjugati  DA. 

COROLIAMUM. 
481-  Crefcente  igitur  femiordinata  PM  ,  de- 
crefcit  re£UMR,  id.oque  hyperbola  ad  afym- 
rtotum  propius  accedit  •  Nunquam  '*men  cunl 
ca  concurrerepoteft  ,  quia  cum  fit  PK-  «— PM 
—  DA*  ,  fiert  nequit,ut  PRl  — PM*  =  o 
evadat • 

S  C  H  O  L  I  O  N. 
4«*.  E*  r*tie**m,  eur  /intai  CF  &  CG  «Vtr/MrW- 
t«{  feuntHetiiteiiemet  vecaverint  Vtttrti . 

l\'c/jii  Oper.Matb.  TJ. 


36*1 

ProbIeha  20$. 

483.  Determinare  quantitatem  re- 
tlanguli  ex  MR  /»  Mr . 

SitPR=?,  PM=y;eritMR  = 
*  — y  ,  Mr  =  %  +  y  ,  confequcnter 
MR.Mr  =  K*  — /=PR*— -PM*. 

Tkegrttnai  /n  hypcrbola  re£Ungulutu  ex  MR 
&  Mr  ■quatur  diflerentis  qnadratorum  PR* 


&  PM». 


OROLLARIUM 


4S4.  Idem  ergo  reSangutum  zquale  eft  qua-. 
drato  femiaxis  conjugari  DA  (  §■  4S0).  coufe- 
quenter  omnia  reflangula  eodeui  raodo  format* 
iqualia  funt  • 

Proelbma  206. 

485.  Si  QM  &  fm  cum  afymptoto 
CG  ,  qm  &  SM  cum  ahera  CF  paral- 
le!<c  ducantur  ;  determinare  rationenr 
rettanguhrum  QM .  MS  &  qm .  mf. 

Sit  MR  =  mr  (  $475  )=* ,  Km=z 
rM(§.%%Aritb.)=zby  QM=v,  mf 
=£  j  erit  (§.  i68  Ceom. ) 

RM:MQ  =  R»; 

a  :   V  =  b 

rm  :  mq  —  rM 

a  :   ?  =  £ 

E  ergo  MQ.  MS=  bv% :  .  rwf 

=  Jt>? :  a ,  coafequenter  MQ.  MS  = 
mq .  w/*. 

Tbttrtma  :  Si  QM  &  mf  cam  afymptoto  CG  , 
,;w  vero  flt  MS  cum  alteraCP  paralleic  ducait- 
tur ;  reclanjula  ex  QM  in  MS,  &  f«  in  mf  x- 
quaiia  funt. 

COXOLLARIUM. 

4t6.  Quoaiam  C7  =  /"w&CQ^—  SM  (  157 
)  j  «tiam  reitaogula  ex  C^  in^&exCQ 
inQMaqualia  funt* 

Problema  207- 
487.  Determinare  rationem  reflan- 
guli  exqminmC  ad  fotentiam  byperlo- 
UfeuAV. 


mf 
MS 

a 


Sit 
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etiam  AI*  sa  c*y* :  .  Ergo  fm .  qm 
=  AI*. 

Tktortmti  Si  ftn  cawx  afymptoroCF  parallela 
«lucatur,  r«aaBguJua»  cx  qm  in  C$*quatux  po- 
tentix  hyperbola. 

CoROLLARIUM  I- 

4»-  Quare  fi  fiat  CI  _  Al  (  tf-  47«)  =  «» 
Q  =  x&}«»r:>i  erit  —  *>4  qu*  eft  «- 
quatio  naturam  hyperbolae  iotra  afyrapiotoj  de- 
claranj. 


Sit  wr=? ,  qm=y ,  AE  =  r ;  erit , 
ob  parallelas  AE  &  Pr  ,  angulus  E 
=  r ,  &  ob  parallclas  AI  &  qm ,  angu- 
lus  I  ~q{§.%ilGeom.)t  confcquen- 
ter($.  %f)TCcom.) 

mr:qm=i  AE:  AI 

*  •  J  =  * 

SedIE  =  CI,  &AI  =  CIr5  476). 
IgiturIE=AI($.87^r/r&.)>  acpro- 
inde  etiamIE  =  -^ 

Porro  ob  «R  .mr  =  AE*  (  $.  4*4  ) » 
erit($. 199  ^r//A.) 

mr :  AE  =  AE  t  wR 

cl 

*  :  c  =  '  :  -7- 
Denique  ob  parallclas  fm  &  CE  , 

©  =  x,  &ob  parallelasDE&Rw,  x 
=>  (  $■  Geom.  ),  ideoque  o  =  y 
(£.87^r/f£.).  Similitcrob  parallclas 
AI  &  CR  ,  angulus  IAE  =  CDE  , 
&  ob  parallclas  D£  &  Km ,  angulus 
CDE  =  /R»  (  $.  1J3  Gfoiw.).  Ergo 
angulus  IAE=:R  ( $.8 7  ^ritb. ) ,  con- 
fequentcr  (  § .  a  6  7  Gf w». ) 

AE:IE  =  /»R:  /w 
.    cy  _  cl  V*y_ 
*  :"T  =  -I 
Quare/*.  .  Eit  vero 


CoROLLARIU 


2. 


4S0.  Datis  ergo (  ViJ-Fig.pr^. )  afymptot  j»  po- 
(itione  &  latere  potentia:  hyperbol*  CI  vel  AI , 
fi  in  una  afympiotorum  CG  fumantur  abfofTx 
quotcunque,  inveniertur  tmidem  femlordlnat» 
&  perea*  punfla  quotlibct  byperbolas  dotcrcni* 
nabuntur ,  quxrendo  ad  abfciflaa  &  latu»  potei- 
tias  CI  tertiaj  proportionalea  (  §.  »7*  )  • 


Nimirum  fint  A#  &  ACafymptoti,  AD  _  DI 
—  *  lauu  poteniias  hyperbol»  .  Sit  AP  =r  x. 
Ducatur  FG  parallela  ipfi  AC&  PN  pa:*l!?U  iprt 
DIj  erit  PN=Dl  ($ -»57 niem.)  —  "  Dutamr 
AN  fecans  DI  in  H  \  erit  ( 168  c*1*»». ) 

AP:PN  r=  AD  -.  DH 
x  :  m  «»    :  DH 

ideoque  DH  _«*:*.  Quare  fi  fiat  PM  (  _  j  ) 
_DH  ;erit>_«*:*,confequeuter>A_.i  , 
ideoque  puuctum  M  in  hypcrbola  ( §■  4>*  )  • 

COROLLARIUM  J- 

490.  Quodfi  abfcilT*  (  P7</.  Fig- 1  )  noa 

computentur  a  centfoC  ,  fed  ab  alio  quovis  pun- 
&o  L,  dicaturqueCL  _  b  \  eritC/  =.»  +  *» 
conlcquenter  +     .  pRQ 
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49  x.  Determi- 
nare  in  byperbo- 
ia   fubtangentetn . 
PT  &  fubnorma- 
iemPR. 

Sit  parameter 
=  b  ,  axis  tranf- 
▼erfus  =  a ,  AP 
=  x,  PM  =  y  , 
RM^(,  RA. 
=  f;eritPR=f 
—  x,  PM*  =  ?* 

—-tX  +  2/X  —  X* 

(  $.  417  Ceom.)  ► 
Qiure-($.  46©) 


—  f*  +  2fx— x*  =  bx  +  £x*  :  a 

az1' — at%  +  iatx  — -ax1  =  <*£x  +  bx* 

  ■  .  1 

Jx*  +  *x*  +  <*£*  +  ai*  =  o 
— -  zatx^raz* 

*+#Divid. 


%  .  tb — xat  .  ,  tt* —  at* 
*  1 


•  b"+» 

Fiat  jam  ob  rationes  fupra  4  r 0  > 
allacas  x — tr =  o ;  erit  x*— xvx  +  »4 
=  0,  & quia hsec acquatio eadem cum 
pnecedente,  hafyetur 


-  x  + ! 


=  0 


ab  —  lat 

b+a 


=  —  IV 


ab  —  iat^z  —  ibv—lav 

  . 

ab  +  tbv  +       =  lat 


r  — x  = 


hoc  eft ,  quia  x  =  v, 
£J  +  *x:<*+x  =  *  =  RA 
Ergo  PR=  -7*  +  bx  :a  +  x 
±b  +  bx:a  =  ( |<*  +  x  )  b :  a . 

Tbttrtma'-  In  hyperbola  eft  ut  axU  tranfver- 
i'us  ad.  paraipetrittn .  ita  aggregatum  ex  femiaxt 
iranfverfoflc  abfcifla  ad  fubnoroialem.- 


fu 


Atgebrt  jn  Geometria  Suitimim.        $($  j 

PR  :  PM   =  PM  :  PT 

^1—^  :  Vtb*  +  ^(^460)  =  ^i-~ 

Reperitur  ergoPT=  (abx  + Jx*) :  (\a 
+  x)*  =  (*x+xl):(l<*+x). 

■  Tbtortm»  -,  In  hyperbola  eft  ut  tggregatum  er 
femiaxe  traufverfo  &  abfcifliai  abfciflara  itt  tg- 
gregatum  ex  integro  axe  tranfvetfo  &  abfcifl* 
ad  fubtangentem  • 

Denique  AT=  ( *x  +  x*) :  (  {a  +x  ) 
4-x  =  (ax  +x*—  itfx-^x*):(  ^  +x  ) 
=  \ax:(\a  +  x). 

Tbterem*:  In  hyperbolaeft  ut  aggresatumex 
Jimiaxe  tranfverfocV  abfeifla  t<i  abfciflam  ,  it* 
i  :miaxia  tranfverfua  ad  reAtra  AT  inter  verti- 
<  cm  &  tangentem  intercepttm . 

P  &  O  B  i.  £  M  A  10$. 


]  49 1.  Dufia  HO  tangenti  TM  pa- 
*allelat  &  ex  eentro  C  per  contaBum 
yl  retla  CQ^,  qu*  NO  fecat  in  G  ,  de- 
ttrminart  rationem  fegmentorum  GN 
&  GO. 

j  Ducatur  eac  K  per|)endkularis  NS 
ad  a.vera  AS  continuanda  in  D  ,  do- 
liec  rcclxODaxi  AS  parallela:  occur- 
rat  in  D  .  Ducantur  porro  GH  ad 
MPy  OLadaxcmAS 
z  per- 


ND,  &GF,. 

Zz 


y 
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perpendiculares ;  erit  GI  ipfi  PM  paral- 
lela  ($.156  Geom. ) .  Sit  AB  axis  tranf- 
verfus  =  *,  AP=x,  PM=j,PC 
=  i*  +  x  =  p,GI=HS=v,GF= 
UD  =  Kt  crit  IF  =  DS  =  LO  =  * 
— - v,  &.(§.x6%Geom~) 

PM:PC  =  GI:IC 

y  :  p  =  v  :^- 

Ob  parallelas  TM  &  GO  (  §.  %n 
Ceom.)zng\x\\is  K  =  T  &  ob  parallc- 
Jas  KI  &  OF  per  eonfir.  angulus  K  = 
O ,  confequenter  O  =  T .  Quare  cum 
practerea  F  &  P  fint  re&i ;  eric  (  §.  x6 7 
Geom. ) 

PM  :  PT  =  GF  :  FO 

y    iaTT^'*5^^  —  <•  (ia  +  x)y 

Ponatur  brevitatis  gratia  ax  +  xx= 
q  &  -i<f  +  x  =p  utante;  eritFO  = 
qz,:py.  Ergo  LC=IC  —  FO  =  pv:y 
— qz  :py  =  (pxv — qz)  'py,&  LA  = 
LC  —  AC=  (  p%v — q%  —  \apy  ):py> 
LB=LC +CB = (p%v— q  z + Tdpy) :  py. 
Eftvero(^466) 


AP.PB 

L 


AL.LB  =  PM*:OL* 


q  .  ■  "  »*- +  \'* -^V''  — /  ;  OL* 


Quare 
OLl  =  E-^-: 


P*y' 


ip*qtt>  +  q**.»-— ja*p*y* 


P1<1 


Jam  y*=(*x +x*)£ : 4 (5-4  S  9)  •  Cum 
itaque  pofuerimus  ax  +  x%  =  q ;  erit 
y%  =  bq:a.  Hoc valore in  exprelfione 
ipfius  OL*  fubftituto  habetur 
OLl  —  pV-^Vr-H^-r-^H . 

Enimvero  LO1  =  z 1  —  *Z*>  +  v*  . 
Habemus  ergo 

+pV*  =pS»  — + 


\*p%bq+  pXqv%  —  pV  =  y ^» 
Vap*bq-r-pV*-P*t»  _  » 

q*-pl<i         ~  * 
Quodfi  HN  dicatur  3;  &  cakulus  eo- 

dem  modo  inftituatur ;  rcperictur  de- 
nuo  ?  =  iiP^^lrizV;  Undc 

liquet  efTe  HN*=  GF*q=  HDl ,  con- 
fequenter  HN=HD .  Quoniam  igitur 
(  $.268  Geom.)  HN  :  HD=NG  :  GO > 
eritNG  =  GO. 

Tbtortm»  :  Recla  CQex  centro  C  per  conta- 
aum  M  dua*  dividit  rcflas  WO  tangemi  TM 
patallelas  bifariam. 

CoROLLARIUM. 
493.  £(l  itaque  GQ^diameter  r  NO  ordinatin» 
ad  eam  applicata  ($.  36S.  370  )  ;  MC  veroeft  fe- 
midiameter  traufverfa  . 

PROBLEMA  ZIO. 

494.  (Vid.Fig.feq.)  duabut  re- 

Siis  Hm  &  mK  ex  eodem  byperbolat  pun- 
tlo  m ,  qu<e  utrinqut  in  afymptotis  CQ_ 
&  CT  terminentur  ,  itidemque  ex  alio 
byperbol*  punElo  N  duttis  duabus  aliir 
LN  &  NO  prioribus  parallelis  ,  determl- 
nare  rationem  retlaniuhrum  Hm .  mK 
&  LN  .NO. 
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B 

~r  • — 

c 

Ducantur  ordinatx  ad  axem  utrin- 
qucufque  adafymptotos  continuandae 
Rr&QT. 

Sit  Rw=>,  QN  =  z ,  TN  =  f 
Qiioniam  R/w  .  wr=QN .  NT  ($484) ; 
erit($.  Aritb.) 

R«:QN  =  TN:/wr 

y  :  z  =  t  -f 
Sit  porro  H/w  =  a  ,  /wK  =  b .  Quo- 
niam  ob  parallelas  mr  &  NT  ,  angulus 
T ,  &  ob  parallelas  Km  &  NO ,  K 


=  0($.i33  Geom.)  ,crit($.z67  Geom.) 
wr:K«  =  TN:NO 

t 


T:  *  =  1 

Ob  fimilem  rationem ,  nempe  fimi- 
litudinem  A  A  QLN  &  RH/w 
R»:H/»  =  QN:LN 

y-  *  =  t  :f 
Ergo  LN  .  NO  =       :^yzzzab  . 
Eft  vero  etiam  H/»  .«K  =  Sunt 
igitur  duo  ifta  re&angula  xqualia . 

Tittrtma:  Si  intra  afympiotos  hyperbolz  ex 
ejus  puneto  m  ducantur  utcunque  dus  rC-txHv. 
&  «K  Sc  iisalizdtts  paralielzLN  6c  NOj  erii 
H_w.»K  =r  LN  NO. 

Idem  invenitur  ,  fi  ductx  recl:x 
Hmk  agatur  parallela  LNo.  Nempe  in 
hoc  etiam  cafu  Hm .  mk  =  LN .  No . 


CoROLLARIUM. 

49J.  Omnia  igitur  rectangula  exreflis  eideni 
__  it  vcl  duabus  Hw  &  «K  paralleliseodem  niodo 
forraata  inter  fe  iqualia  funt . 

Problema  III. 

496.  Si  refia  Hk  utcunjue  intra 
afymptotor  CQ  &  CT  ducatur,  deter- 
minare  rationem  fegmentorum  HE  & 
mk  inter  byperbolam  &  afymptotoi  in- 
terceptorum . 

Ducantur  per  E  &  m  rectx  IG  & 
Rr  ad  axem  normales  ,  fiatque  Rm 
__=<*,  IE =£,  EG  =  c,  Hm  =  x,  w& 
= j .  Quia  IE .  EG—Km.mr  ($.484) ; 
erit($.  299  Aritb.) 

mR:lEz=EG:mr 
a  .  b  =  c  :± 

Porro  ob  IG  ipfi  Rr  parallelam  (§.i6l 
Geom.) 

«R:H/»=  IE  :EH 

a  :  x  =    J  :  = 
a 

rm  :km  =z  EG  :  E/t 

»  b 

Eft  itaquc  Ek .  EH=_sfcy  :abznxy 
zzzHm.mk.  Quare 

E/fe  :  ra£  :_=  /wH  :  HE 
Ek—mk :  w  =«H— HE :  HE  f  $.  1 9 1 
Aritb.), 

hoceft,  E/»:/w*  =  E/«:HE, 
confequcnter  mk  =  HE  ($.177  ^r///&. ). 

Titarrma :  Si  iuter  afymptoros  re_U  H*  ut- 
cunque  ducatur  ,  fegmcnta  HEdc  r»k  iuter  hy- 
perbolani  &  afymptotos  utrinque  iuterccpta  *- 
qualia  funt  • 

CoROLLARIUM  I. 

497.  Quandoftr  E»=oi  refia  H*  hyperbo. 
lam  tangit.  Tangens  ideo  PD  inter  afymptotos 
intercepta  in  conta£tu  V  bifariam  dividitur  . 

CoROLLARIUM  Z. 

498.  Re£.angiiluin  iraqueex  fegmenris  H<y> & 
tnk  ttS\x  tangenti  FD  parallelx  ,  arquatur  qua- 

«Iratotangentij  dimidis  DV  (  $.  495  )  . 

PRO- 
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499.  Determinare  rtlationem  femior- 
dinat*  PM  ad  diametri  abfciffam  AP . 

Sit  AB  diamcccr  tranlverfa,  DE 
diameter  conjugata ,  ideoque  ordina- 
tat  NM  parallela.  Sit-  in  C  centrum 
hyper  bolas  &  COatque  CR  /int  ejus 
afymptoti..  Fiat  DA  —  c,  CA  =  r, 
PM=y,  CP=c,  &CB=AC;crit 
(§.z6S  Geom.) 

CA:DA  =  CP:PR 


Quarc  RM  =  ^~y  =  ^=ry-  & 

MQ^=  ( §.  496  ) ,  confequen- 

ter  RM  MQ=  ( c  V—  r*y*  ) :  r\  Eft 
vcroRM.MQzrDA1^1^^). 
Habemusitaquc 

fV~  ry=rrV 


quac  acquatio  in  hanc  rcfolvitur  ana- 
logiam 

/    :t;1  —  ra  =  e%   :  r1 
PMl:AP.PB  =  DAl:  AC* 


Eft  nimirum  BP  =  BC  +  CP:= 
r &AP  =  CPr-CA=t>~ r„ 
ideoque  AP .  PB=  (  v—>r  (v  +  r)  = 
V  — r\ 

Tbiortma  :  Quadratum  femlordinatx  in  hyper» 
bolaeftadreaangulum  ex  abfcifla  &  aggregato 
ex  diametro  tranfverfa  AB  &  abfciiTa  AP,  uc 
quadratum  feraidiametn  conjugatx  ADaJija- 
dratum  femidiametri  tranfverfx  GA ■« 

COROLLAHIUM. 

500.  Quodfi  fiat  AP  =  x  ,  fit  tr  —  AB  =  0  r 
erit  »*  —  r*  =      +  »*  ,  confequeiuer  >*'=■ 

(  r1**  4-  f  V  )  •  i-1  =  +  44*~  •  Wac 
4J-1:  4  —  £  i  erit>*  —  £x  -f-£x* :«  •  Eademergo 
xquatio  hyperbolx  naturam definit  refpeclu  dia- 
metri ,  qux  eam  exprimit  rcfpectu  axis  (  $•  459  )  » 
eftque  parameter  tertia  proportionalis  ad  diame- 
tros  cou jugatas  AB  Oc  DE  (  $•  461  )  .  Unde  liquet 
eafdem  proprietates  hyperbolx  competere  relpe- 
dudiametri,  qux  fuperius  ex  squatione  funda- 
ucntali  refpeclu  axis  deduximus. 

P  K  O  B  L  E  M  A  1. 

501.  Dutlif  AF  &  TN  afymptoto> 
Qkparalltlis ,  determinare  rationemre^ 
clanguli  exTNi»  TC  ad  reclangulum 
ex  AF  in  FC . 

SitCF=*,  AF=*,AD=r,RN 
=  3; ;  erit  ob  AE  =D  A ,  etiam  EF  = 
FC  =  a  (§.  x 68  Geom. ) .  Et  quoniam. 
RN.NQ  =  DAl  (  §.  498  ),  »it 
(§.  x^Arttb.) 

RN :  DA  =  DA :  NQ. 

%    \    C    9E,  C 

Porro  ob  parallclas  AF  &  NT ,  an- 
gulus  AFE  =  NTQ^  &  ob  parallelas 
AE  &  NQ^  angulus  AEF  =  NQT 
(§  ril  Geom.  );ideoquc( $.2.67  Geom.  ) 

AE:AF  =  QN:.TN 
AE :  FE  =QN  :  TQ^. 

c1  ac 

QH 


C 
z 
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QN :  QT  =  RN :  TC  g*«*., 
sL  .  ii  —   z  :  — 

ErgpTC .  TN=  ^  =r**=CF.  AF. 

Tbtortma :  Si  ex  vertice  A  &  quocunque  hy- 
perbolc  puneto  N  ducantur  AF &  NT  cum  afym- 
ptotoCRparalltlas  j  erit  reaanaulum  exNTiu 
TCoquale  re£Uuguio  ex-FA  inrC. 

CoROLLARlU  M- 

jo*.  Quodfi  igitur  fiat  TC  —  *  ,  TN  =r>* 
xquatio  hyperbolx  naturam  inter  afymptotos 
refpe&u  dia nierri  declarans ,  erit  xy  —  ab  ,  vel 
»ob  FA  ==:  FC  (  §.  47«  )  »  =  «*. 

Problema    1 14. 


50  3 .  Determinart  quantitatem  reft* 
FO  foco  F  tan&ntcm  bypcrboU 
TM  pcrpendiculais . 

Eodem  prorfus ,  quo  fupra  ($.4  S  7)  > 
modo  repcritur  FO .  RM  =  PR  •  TF , 
nt  verba  fingula  huc  tranfcribere  li- 
xreat . 

Tbttttm»  :  ReaMgulnmex  fubnormaliPR  in 
diiferentiam  diaantisc  foci  a  femiordinata  atque 
fubtangentis  TF  sequale  eft  reeHngulo  ex  nor- 
xnali  MR  &  refla  FO  ex  focoad  tangemcm  per- 
pendiculari. 

Pro  ble  m  a  xis- 
5  04.  Si  in  Ffucrit  focut  hypcrboU  & 
MR  ad cam  mrmalis ,  HR  vcro  norma- 
lis  ad  FMex  focoFad  puntium  conta- 
tlus  M  duUam ;  detcrmina  re  quantita- 
tcm  fcgmcntoram  MH  &  HF . 

Sit  parameter  =b ,  axis  tranfverfus 
zzza,  diftantiaforiacentro  =  fj  erit 


FM=c~±a  +  zcx:a(§47°)>  *>R 
=(\at+bx) :  a  &  AT=  \ax :  (\a+x) 
($.49 1) ,  AF=c—  \a,  TF=\ax :  ( \a 
+  x)  +  c  —  \a=ax:  (a  +  ix)  +  c  — 
'-a  =  (ac~  \a%  +  icx):(a  +  ix) .  Du- 
&a  FO  ad  taogentem  TM  normalis, 
reperitur  prorfus  ut  fupra,  iifdem  rc- 
tentis  -verbis ,  FM :  TF  =  PR  ■:  MH 
($.458  ).  Quare 

>  \  +«"=;*al,+  bT-MLT 

(§.\%*A'  ) 

aac~l»  +  4cx  ,.c-- L.»+  »ex        ^  tMH  (j,,,,^.) 


Eftcrgo MH  =      V  i49  )- 

Tticrtm*:  Si  MR  fuorit  ad  hyperbolam  nor- 
malis  &  ex  R  ducatur  ad  FM  e.t  foco  F  ad  pun- 
^lum  contactui  M  du£tam ,  uormalU  RH}  ewt 
MH  parametro  dimidix  scqualis. 

D  E  F  I  N  I  T  I  O 


-t  /k 


F//M  T 

505.  Hyperbola  cequilatera  dicitur, 
in  qua  axes  conjugati  AB&DE  funt 
xqualcs. 

CoROLLARIUM  I. 

506.  Cum  parameter  Ct  terti*  proportionalij 
ad  axes  cotijugatoi (  §.  4«i  )  i  'P<"«  *x,bus 
xqualiaeft. 

Corollarium  x. 

507.  Quare  fi  in  xquatione  jt*  +  :* 
fiat*=:*i ;  «squatioy*  r=  «  +  *  naturam hy- 
pcrbola  xquilateri  deciarat,  coROL- 
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CoROll  ARIU  M  J. 


508.  Hincquadritaordinatarum  >*&  ;*  funt 
imer  fe  ut«x  +  x*  &  sv  +  vx  ,  hoc  eft  ,  ut  re- 
flan^ula  ex  abfciflis  in  reflas  compofita»  ex  ab- 
fcifHa  &  axe  determinato  vel  parametro  . 

CoROLLARIUM  4. 

509.  Si  fint  CP  =  *,  CA  :=  r  ,  ertt  AP  == 
x— f&PB  =  r-f  *  ,    confequeuter  >*  =  x* 


COROLLARIUM  5. 

510.  Quoniam  AE  =:  CA  (  0-s°O  »  eritACE 
angulus Temireau»  (  §.  »4»  Gtem.  ),  confequen- 
ter  angulni  afymptotorum  FCG  in  hyperbola 
cquilatrra  reltus. 

PROBLEMA  2l6. 


Si  1.  lnveftigare  naturam  curv*  , 
quat  oritur  ,  fi  conut  ABC  ita  fecetur 
ntleclmit  axit  DEfit  lateri  com  AC 


patalklut ,  ipfumvero  planttm  fetlionir 
LDN  fecet  bafin  coni  fecundum  reclam 
LN ,  quat  ad  bafm  fetlionit  triangula- 
rit  AB  fitperpendicularit . 

Secetur  conus  plano  HMI  bafi 
ANB  parallelo  :  erit  HMI  circulus 
(  §.  468  Geom.  )  ,  confequenter  cum 
uterque  circulus  HMI  &  ANB  per 
fe&ionem  triangularem  ACB  fecetur 
in HI  &  AB ,  &  a  fe&ione  data  in  PM 
&  LN;  erunt  cum  HI  &  AB,  tum 
PM  &  LN  inter  fe  parallehe($.  499 
Geom.  )  .  Quare  cum  fit  EN  perpen- 
dicularis  ad  AB  per  bypotb.  erit  etiam 
PM  perpendicularis  ad  HI  (  §.  492. 
Geom.  ) ,  confequenter  cum  DE  & 
HI  ,  icemque  DE  &  AB  fint  in  eo- 
dem  plano  fedtionis  triangularis ,  EN 
&  PM  etiam  perpendicularcs  funt  ad 
DE($.  484  Geom.)t  ideoque  femior- 
dinatae  ad  axem  DE  applicat*  (  § .  3  6  8 . 
370;.  Et  quia  AH  parallela  ipfi  EP 
per  bypotb.  HP  vero  parallela  ipfi  AE 
per  demonfir.  erit  HP  =  AE  (  §.  257 
Geom. ) .  Sit  jam  AE  =  HP  =  v ,  PI 
=  f,DP  =  x,DE  =  ?;  erit($.268 
Geom. ) 

DP:DE  =  PI:£B 


t  :  iL 

X 


Ergo  PMl  =  HP .  PI  (  §.  277  )  = 
tv ,  &  £Nl  =  AE .  EB  (  §.  cit.  )  = 
t^v.x  .  Eft  ergo  (  pofitis  PM*  =  /, 
ENl=<f*) 


y*:qz  =  tv 


JTV 
X 


($.124) 


hoc  eft      =  tvx :  t%v 

Eft  itaque  curva  DMNLD  parabo- 
la(  $.401). 

I>RO- 
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PRiOBLSMA  »17- 


^n.  Siconttt  ABC  ita  fecetur ,  ut 
Mxit  feilionit  DE  continuatur  cum  bafi 
AB  feSiionit  triangularit  continuata  in 
F  concurrat ,  &  planum  feclionif  conti- 
■xuatum  cam  ad  an&ulot  rcftot  fccct , 
Ifio  vcro  non  fit  jubcontraria  ,  */? 
AACED,  CBA  fimi/ia  nonftnt , 
^«f  anguli  CED,  BAC  a>quakt;  in- 
•venire  naturam  curv*  ex  hac  feflione 
frodcuntit  DMNELD. 

Eodem ,  quo  ante  (  $.  5-1 1 ).,  mode 
oftenditur  efle  PM  &  QN  cum  femi- 
ordinatas  circulorum  IMH&LNK., 
tum  curvac  DMNE.  Sit  jam  DE  = 
a,  DP=x,  DQ=t>,  PH=f,  QL 
=/;  eritPE  =  4~x,  QE=za  —  v 
&(§.2bZGeom.) 

DP.PH  =  DQj  QK 


£QjQL  =  EP:  PI 
a — v :  f  zzza — : —  - 

Quare  ( $.  3 77  )  PM*  =  HP  .PI  = 
<  tfa—tfx)  :  (*~t>)  &  QN^KQ^  QL 
zzzvtf.x.  Eft  ideo . 

WolfiQfer.Matb.  Tom.L 


,.,  tfa— tfx  »tf 

PM*sON»=  — -=T"  :  T 

hoceft        =  tfax— tft*  :  a*f— »*tf  1  ,tf  . 

Eft  itaque  curva  DMNELD  circu- 
lusaut ellipfisftf.  377-4*9J- 

Ponamus  curvam  hanc  efle  circu- 
lum;  erit EQ_. QD  =  QNa ($.377)* 
eft  vero  etiam  LQ.QK  =  QN1 
( §.  cit. ) .  Igitur  EQ_.  Qt>  =  LQ.  QK 
($.87  Aritb. ) ;  ideoquc  EQj  LQ  = 
QK:QD(S.  199  Aritb.) .  Cum  vcro 
prxterca  sequales  fint  anguli  ad  verti- 
cem  Q/$.  is6  Ceom.),  erunt  fimilia 
AA  ELQ^&  QDK($.  185  Ceorn.), 
confequenter  (§.  17  5  Ceom.  )  aiquales 
anguli  homologi  LEQ_&  QKD  fej 
BAC  ( §.  »3  3  Ccom. ) ,  quod  cft  contra 
bypotbeftn.  Noneft  igiturcirculus  cur- 
va  DMNELD^ac  proinde  elliefin  efle 
reliquumeft. 

Problema  »18. 

513.  Si  conut 
A  B  C  ita  fece- 
tur ,  ut  axit  fe- 
tlionitVQconti- 
nuatttt  cum  late- 
re  coni  KCconti- 
nuato  in  E  cocur- 
rat ,  planum  ve- 
r>  feflionifLDN 
fecet  bafin  coni 
fecundum  reftam 
LN,  queadba- 
fin  AB  feclionit 
trianytlarit  fit 
perpendicularit  ; 
invenire  natu- 

ram  curvtt  LDN  ,  qu*  ex  bac  fetlionc 
refultat. 

Aaa  Eodem 
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ac- 

■  +T 
QB 


Eodcm  modo, 
quo  paulo  ante 
($.511),  oftcn- 
ditur  ,  QN  & 
PMeffefernior- 
dinatas  cum  cir- 
culorum  HMI 
atquc  ANB,tum 
curvac  LDN . 

SitED  =  *, 
DP=x,DQ= 
t>,PH=f,PI= 
/";erirEP=*  + 
x,EQ=*  +  t>, 
&  ($.i6SGeom.) 

EP  :PH=  ECL 
+x  •  t   \  a-\-v 
DP:  PI  —  PQ^ 
x  :  /  =  v 

ErgoHP,PI=f/*&  AQ/Q?  = 
(  atfv  +  t»1//") :  (  ax  +  x1 ; ,  confequen- 
ter  ob  PMa  =  HP.PI  &  QNl  = 
AQ.QB(^577) 

PM*:QN*  = 
hoccft,    =  x.il+fM 

=r«  +x*  .av+  i*  j 

Eft  itaqucLDN  hyperbola($.466  ) , 
DE  ejus  axis  tranfverfus  ,  £  vcrtex 
hyperbolacoppofitac, 

ScHOLION, 

5'*«  Hi»e  inteTligimm  ,  flatimab  initiepa- 

rebclmm  ,  bsptrhelam  Mtque  ellipftn  tttnquam  txceno 
ftilat  prepentrt  &  ex  indcit  ftfiienit  ttqualiittm 
fundamentaltm  trutrt  licuifet  ,  mtfi  ncbii  confiitu- 
tumfuiffet  ejSendere  %  qttamede  ex  etquatianibut  ut- 
tunqne  affumtit  vel  datii  curvarum  prepriettttti  ac 
atfcriptienet  per  algebram  &  aritbmtticam  fbecie- 
fnm  trvtrt  debtainu; .  jma  peiutfftnt  yuequt  (  qaed 
factunt  alti)eamndem  tmrvamm  per  tnvWmcenti- 
nuum  defcriptianet  fundatmentt  loce  affumi  ,  &  inde 
arquatienti  elici:  qued  ut  nppnrtnt  unumde  tllipfi 
txenrp/nm  frafefuife  fujfecrit . 


•tfn  +  w*ft 


.114) 


$i$.Sitdefcri- 
pta  curva  ADMB, 
circumduclu  regu- 
U  GM  in  inftru- 
mento ,  cujux ftru- 
tlura  cx  Fig.  fe- 
quentc  manifefta  eft ,  ita  ut  faxilli  in  E 
defixi  bafis  mobi/ir  incedat  per  canalem 
ab,  alterius  veroinF  percd  \  inveftiga- 
renaturam  eju/. 


Ex  cnrvx  defcriptionc  manifeftum , 
longirudinem  regulacEM  efle  axi  ma- 
jori  dimidioCB  ipfius  curvae ,  partem 
vcro  ejus  FM  axi  dimidio  minori  DC 
acqualem,  confequenterdiftantiam  pa- 
xillorum  EF  difterentiam  inter  femi- 
axem  majorem  CB  &  femiaxem  mi. 
noremDC, 

Aflumamus  itaque  quemcunque  re~ 
gulac  fitum  EFM&determinctur  cur- 
va  ADMB ,  in  qua  fit  pun&um  ejus 
M .  Demittantur  ex  punilo  M  ordina- 
tac  ad  utrumque  axem  PM  &  MR . 

FiatincurvaCP  =  RM=x,  PM 
=  y,  ME=AC=* ,  CD=FM=J; 
eritEF=*  — b,  t\  (§.%(>%  Gcom.) 
£M:MR  =  EF:  FC 

»  ax— bx 

a  :   x   =  a—b :  — - — 

Ergo PF=  x-r x  +  bx a  =  bx :  a . 

Hmc 
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Hinc  PM»=FM*— FP*($4i7<7«»».) 
?*=**-.*V:** 

/=(«*** —****):«*. 
Eft  ideo  curva  ADMB  ellipfis 

($-43*)- 

Definitio  41- 
$16.  Circulifu- 
periorum  gencruM 
iuntcarvse,inqui- 
buscftAPm:PMm 
=  PM:PB  ,  vcl 
eciam  A  Pra :  PMm  =  PM" :  PB* . 

CoROLLARlUM  I. 

517.  Sit  AP=*,PM  =  v,  AB  =  *}  eritF 
— *—  * _ *  ,  confequenrer  x    :y    ~  1  y  :  <»— x 


PB 


Hinc  xquatlo 
,.m  ♦  i       -xm  , 


nfinitos  circulo»  denniens  eft 
m+I    t*  aliosadhuc  tafinttos 


definiens/5*0  =  ( — ~*>%ro* 

CoROLLARlUM 

<t» 


1. 


ditur,  Veluti  ad  cas,  in  qutbus  *V 
—  „4   ^V  — vy   *V  —  v7 

— y  7  a  *  — y  >  a    — y  • 

CoROLLARlUM  X. 

510.  C-iminparabolisfuperioruni  generum  fit 
/"*  —  rf"1-'*,  fi  alia  quicunque  femiordin.it.» 
dicatur  t» ,  aWcifla  ipfirefpondens  {  ,  erit  viU  — 
4,n_,t,  confequemer  " 

hoceft,  =     *  ? 

Communis  ideo  parabolarum  proprietas  eft  m 
quod  ordinatarum  poteniis  rationcm  abfcitta- 
ruui  habeant' 

CoROLLARIUM  2. 

S*t.  In  femipartbolis  vercr  eft  vm:.m  — 

-x™-'  :-T.m-1  =xm-1  :?m_l  ,  feu  potenti» 

femiordinatarum  funt  ut  porenti:-  abfeifUrun» 

uno  gradu  inferiores  e  gr.  iq  femjparabotii  cu- 

bicalibus  cubi  ordinatarumji   &  v  funturqua- 

drataabfcifTarum  £t  in  genere  inom- 

bus  curvlsparabol*  agnatis  .y"ntn  :  vax*a  = 
n 


•m*n 


W»  =  *n 


Si/w=i  ;  erit  >*=<«* — **  i  ideoque  cir- 
eulus  prlmi  generis  fub  hac  xqusHone  unacon- 
linetur-  Siw=»,/»=r;  erU>*= -**—-*  : 
qux  xquatioclrculum  fecundi  generis  dcfinit. 

Definitio  44, 
$1$.  Parabola-  fupetiorum  gentrunt 
funt 
tur 
y  . 

Dicuntur  a  nonnulHs  Paraboloider  : 
fpeciatim  Paraboloidem  cubicalfm  vo- 
cant ,  axx=.  >J ;  Paraboloidcm  biqua- 
dratica/em,  fi  alx  =  y*  ;  furdefolida- 
lem ,  fi  *4x  =  y5  &c.Harum  curvarum 
fefpeftu  Parabola  primi  generis  ,  £u- 
perius  cxplicata  ,  dicitur  Apolhnia- 
na ,  item  tfuadratica  .  Ad  parabolas 
quoque  referri  fblent  curvx,  irf  qui- 
'bvi%axm'i  =  ft ,  velutirfx^y3,  <*x 
=,y4  ,  quae  a  nonnullis  femiparabola 
appelfomnr  .  Omncs  comprehcndun- 
tirr  £iib  communi  acquatione  a^x*  = 
/ ,  <ju«  ad  alius  quoque  curvas  cxten- 


Definitio  45- 

512.  Ellipfes  infinitas  dcfinit  a:quu- 
tio  aym*R  =  bxm(  a  — x)"  ,  qux  a  non- 
nullis  Elliptoidet  dicuntur,  «  ot>  i  , 
vel  »>  1 ,  vel  m&.n>  i .  E.  gr.  £///- 
ptoidcm  cubicalem  appellant ,  u  «*yJ  = 

—  x)  atquc  Eliiptoidem  biquadra- 
ticaiem  cllipfin  tertii  gcncris,  in  qua 
dy4  ^x*(i» — x)* .  Harum  cur varuni 
refpe<5tu  £////>/!>  primi  gencris  Apollo- 
niana  vocatur. 

COROLLARIUM  X. 

jlj.  Si  alia  quxcunque  ordinata  dicatur  t>  3c 
abfciua  refpoudens  1  j  erit  -fm*n  =  ( -  — 
r  )a  .  confequenter :  -*n,*n  =Axm  (  — 

—  — t)B. 

COROLLARIUM  2. 

514.  Si  fiat  -  =  * ;  erit  >m*n  =  xmf-— *)n  . 
&  ftporrofiar«  =  ii  eritvm+I  =xm(-  — x) 
-.J,»-^»  ,  hoc  eft  ,  ellipics  fuperio- 
rumgenerum  dcgenerant  iu  circulo»  fupciorup 
geuerum. 

Definitio  46. 

525.  Hypcrbolar  infinitar  definit  x- 
Aaa  x  quatio 
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quatioa>m+Ii  =  bxm(  a  +  x)n ,  qu*a  3  tfhnif  triangularis  AB  fit  perpemdi- 
nonnullis  Hyperboloider  appellantur  , 


i ,  c. 


(itn>  iy  vclw>i,  vel/»&« 
gr.  „?*  =  bxx  ( *  +  x ) .  Et  haruoi  cur 
varum  rcCpc&uHyperhla  prtmi  genc 
tt&  Apolloniana  falutatur. 


COROUARIUM 
1  ergo  ir 


*i6.  Eft  ergo  in  infinitis  hyperboloMibus 
hoc  ert  .  yn*n.,m*n  =  ,«a  („  +  ,  )0  .  ?«n 
<«  +  *)"• 

Definitio  47- 
517.  Co/ro/  fuperrorum  gcnerum  ap- 
pello,  quorum  bafcs-&  fc&iones  ba- 
libus  parallelx  funt  circuli  Hiperio- 


rum  gcnerum  .  Gencratur  ifliufmodi 
conus,  11  re«5to  linea  AC  in  puncto  fu- 
blimiCfixa,.  fedqiue  prorcnata  ma- 
gis  aut  minus  cxtcndi  poffc  concipi- 
tur,  circaperiphcriaracirculiANBL 
convcrtatur. 

Problema  110. 

$18.  Jnveftigare  naturar  curvarum , 
qu*  proJrunty  fi  coni  fuperiorum gene- 
rum  ita  fecentur ,  ut  axir  feclhnirDE 
ftt  lateri  coni  AC  parallelur  ,  planum 
vero  feclionh  LDN  fecet  bafin  conife- 
tundum  reclam  LN,  quat  ad  bafin  fe- 


culartr . 

Eodctn,  quofupra($.  <|ii),  modo» 
oftcnditur,  cflcPM&  ENinterfc  pa- 
rallelas  &  cum  circulorum  HMI  atquc, 
ANB,  tum  curvacLDN  fcmiordina- 
tas.  SitPM=>,  EN=?,AE=HP 
—  t>,DP__x,  DE=*,PI=f;  re- 
pcrietur  ut  inprobl.  x  1 6  (  §. $  1 1 )  EB= 
t% :  x .  Eli  vero  (  §.  5  16  ) 

HPm:PMm=PM:PI 
 v™  :  ym    —   y  :  t 

Porro  AEm :  ENro  =  EN :  EB 


m 


m 


=    q  .—- 


qm+'  =  f*um :  x 
Quareyn+l:^m+1=^,n:£if 
hoceft  =  i:t*^i*4> 

feu  =  x.z 

Sunt  ergoourvaciftxparabolx  fupcrio- 
rum  generum  (§.  5 10  ) . 
Vel  fit  generaliter  (§.516) 

Hpm.pMm  =  pMn:Pl«v 

*m  :  ym    =   ya  :  tn 
'  yn+n  __  ^ 

AEm :  ENm  =  ENn :  EBa 


^m+n  __  t__>  " 

Quare 
,m+n:^+n=^ra 


Sunt  itaque  curvx  DLN  fupe- 
riorum  gcnerum  parabolis  agnatx 


PRO- 
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Problema  xii. 


519.  Invefligare  naturam  curvarum , 
qu*  cnafcuntur  >  fi  coni  fuperhrum  gc- 
ncrum  ita  fecentur  ,  ut  axis  fcBionit 
DE  continuatttf  cum  bafi  AB  fetlionit 
triangu/arit  continuata  in  F  concurrat , 
planum  vero  fetlionit  contimtatum  ean- 
dem  ad  angulot  retlot  fecct . 

Patct ,  ut  fupra  ($.  5ii),PM&QN 
cflc  inter  fe  parallclas  atque  fcmiordi- 
natas  cum  circulorum  HMI  &  KNL , 
tum  curvx  DMNE.  Sit DE  =  *  , 
DP=x,  DQ=zv,  PH  =  f  ,  QL 
=/,  PM=.y,QN=<;;  critPE  = 
x,  QE  =  *— •  v  &  repcrieturut 
in  probl.  217  (  $•  5**)  QK  z=vt:x  , 
PI  =  (fa~-fx):a-+v)  .  Eft  vero 
($•  5i6) 

IPm     :PMm  =  PMn:PHn 


,11(11  fm 


Quare 

m+n     m+n  _ 

hoceft  =(a—x)mxn:(a-~v)avn 
Sunt  ideo  curvae  iftae  in  numero  elli- 
pfium  fuperiorum  generum  (  $.  $  xj  ) 

Pr.oblema  xx». 
530.  lnveftiga~ 
rc  naturam  cur- 


yn+n  _  t^(a^x^  .  ra  —vf1 

Porro  QLm:QNm  =  QNn:KQ^ 
/«  :  <m  =  <n 


?»+n=:/.ymvn.xr 


gnuntur  ,  row 
fuperiorum  gcnc- 
rum  itafeccntur, 
ut  axit  fcclionit 
DQ^  cum  latcre 
coni  continuato 
AC  continuatut 
&  ipfc  in  E  con- 
curratyplanum  ve- 
ro  fetlionit  LDN 

t?f  bafin  coni  fe- 
cundum  reElam 
LN,  qu*ad  bafin  AB  fcHionis  trian* 
gularit  fitperpendicularit . 

Patet  ut  fupra  (  §.  5x1  ),  PM  & 
QN  elTc  inter  fe  parallelas,  atque  fc- 
miordinatas  cum  circulorumHMI  & 
ANB  ,  tum  curvx  DLN  .  Sit  DE 
zzza,  DP=x,  DQ_— »,  PH=f, 
PI=A  eritEP=*  +  x,EQ=*  +  t; 
&  rcperietur  ut  in  probl.  z  1 8  (  $.  513) 
A  Q=  t  (a  +  v) :  (a + x)  &  QB  zzzfv :  x . 
Eft  vero($.  516) 

PF\PMm=PMn:PHn 

f*  :   y™    =  f  :  rn 


..m+n   ,n/hi 

y    — f  J 


Porro  QBm :  QNm  =  QNn :  AQ" 


m+n      -Wt'  + 


Z  — 


(•TTF 


(»  "f-  *)' 


Quart 
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Quare 

y         — r  y  — x|u(a-f-x)ft  ^1*-*) 

hoce(t  =  i  .^+i^l 
feu  =xm(*+x)I,:t>'a(rf+f>),1j 

Sunt  ideo  curvae  byperbolas  fuperio- 
rum  gencrum(iJ.  516). 

P  R  O  E  L  E  M  A 


PROBLEMA  2*4- 


•  5J1.  Dtafnetro  femicircnli  AB 
gaturadangutot  reilos  retla  AT  docan- 
turque  <x  <entro  C  fccantes  CQ.  Eri- 
gantur  tn  Q^  mrmaler  QM  ipfis  QR 
kequafes  .  Jnvefiigarc  naturam  curo* 
AMR,  quteeft  loCut  timnium puatlorum 
M  bac  rationctnventoTum . 

Sit  AQ  =  PM  =  y  ,  QM=QR 
=x,  AB=4;  erit  (  §.  3 79  Cww.  ) 
y*  =  <»x  -f  x* . 

Eft  ideo  curva  AMR  hyperbo- 
la  xrquilatcra  ,  cujus  axes  &  para- 
meter  diametro  circuli  AB  «qualcs 

($.  507). 


5_}j.  Jnvenirc  a^quatHmew  byper&o* 
U  ad  axemCR  cx  ccntro  Oduftum  dr 
ad  axcm  tranfverfum  AB  uormalct* 
relatdr. 

Sit  CQ=PM=x,  CP  =  QM 
=  y,  CB  =  CA  =  *;  crir  BP  =<r 
+  y>  AP=y— - ay  ideoquc  BP.PA. 
= _y*  „  Sit  porroparametcr  =  J  j. 
ent($  459) 


b:  xa 


Corollarium. 

5  }*•  Habemus  ideo  Jarilem  hyperbolz  xqui 
late  rxper  innunier-  puntlaM  geonmrice  deter 
min  ata  dcfcriptionem . 


i*x*  =zbyx—axb 


ldX*+tfV  =  V 

^+**  =  / 

C  O  K  O  L  L  A  R  I  U  M. 

534-  Quodfi  hjrperbol»  faerlt  xquiUtera,  eric' 
ia  —  h  (5.506) ,  confequeutcry*  —  xl  ■+-  ■** 
«Ve  QM* =  CQ_*  +  CB* . 

Definitio  48. 

5  3  5^  Si  ducatur  (  Vidfigfcq. )  re£fcr 
BD  c<  alia  ACad  ipfam  in  Eperpen- 
dicularis,  cx  pun&o  auteai  extrema 

Cper- 
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C  perpendicularis  AC  agantur  re> 
£tx  quotcunque  CM  re&vn  BD  fe- 
cantes  in  Q_,  fiatque  QM  =  QN  — 
AE  =  EF ;  curva ,  in  qua  funt  pun- 
&a  M ,  dicitur  a  Nicomede  inventore 
Concbilit  feu  Concboit  prima  ;  altera 
vero,  in  quafuntjpun&a  N ,  Concboit 
Jecunda;  rec"U  BD  regula  ;  pundlum 
C  Polut  _  Excogitavit  autem  inilru- 
jnentum  ,  quo  motu  continuo  Con 


Algdt*  in  Geowtria  Sublmori .      *  y$ 

tur  clavus  alius  ,  iu  fifluram  regulx 
mobilis  CB  immittendus .  QuodS  re- 
gula  BC  ita  moveatur  ,  ut  clavus  F 
canalem  AD  percurrat ;  ftylus  in  C 
Conchoidem  prknam  defcribct. 

COROJ.LAR.1  UM  I. 

53«.  SltAPrr»,  AE___*;  erit  PE  — MR. 
-=-  —  *•  Crefcentibuj  idco  *  ,  decrefcit  «  —  * 
feu  MR  ,  ideoque  curva  couunuo  ad  regulsm 
BD  propius  accedir .  Eodeoi  modo  pater ,  re&in 
NO  continuo  -ecre-cer*  debere  ,  ideoque  con- 
choidem  quoque  inferiorem  ad  regulam  conti- 
nuo  proplu»  - 


thois  primadefcribi  poteft.  Nirrrirurn 
in  regula  AD  excavatus  eft  canalis ,  ut 
clavus  teres  regulae  mobili  CB  in  F 
firmiter  infixus  intra  eam  libere  mo- 
veri  poflir ..  Regube  EG  in  K  infigi- 


CoK.OtLAR.IVJf  %. 

137-  Quoniam  taraen^nte.r  concnoJdem  utrim- 
que  Sf  rectum  BD  fcmper  iuterjicitar  re-taQAf 
velQ.N  ipfi  AEsequalij<  £5  35  ) ;  neutra  conchSi- 
dum  cum  recla  BDco-cur  rerepoteU: ,  confequen- 
tcr  BDeft  afyrnptotuj  utriufque  coochpidii . 

Problema  2*5. 
538.  Jnvenire  sequathnem  pro  con- 
cboJde. 

Sit  (  Vid.  Fig.  1  bujut  pag. )  QM  = 
AE  =  _»  ,EC  =  _;,MR  =J_P  =  *_ 
ER  =  PM=y;  erit  CP  =  4  +  *  \ 
&.(§.i6ZCeom.) 

PE;MQ  =  EC:CQ_ 

*  :  a  =  b  :  £ 

Minc  CM  =<* +ab :  x=(ax+ab) :  x, 
Et  quoniam  PM*+PC*  =  CM*  ($.417 
Ceom.  )  ;  erit  yx  +  x*  +  xbx  +  bx  = 
(  axbx  +  iaxbx  +  a%xx  ) :  xx ,  confequen- 
terx4+  %bx%  +/x*  +  bxxx  =axP  + 
iaxbx  +  axxx;  quae  eft  acquatio  natu- 
ramconchoidis  primxexpiicans . 

Sit  CE  =  b,  QN  =  a ,  EG  =  ON 
=  x ,  GN=EO=y ;  erit  GC=£— • x, 
&  (  §>  26%  Ceom) 

EG  ^QN  =  GC  :  CN 

x  .  a  =  b—x:*-^ 

Habemus  crgo  ob  CNT  =CGX  + 

GN* 
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+  iJx+ACM^^+^  +  iJx+x* 
(  §.  417  Ceom.  )  6c  (  §.  268  Ceom.  ) 


GN*($.4i7  G*w»),  (V**~  i***x 
4.  *V  )  :x*=J*^i*x+x*  +  /  ,hoc 
eft  ,  * V*  —  z**  Jx  +  *  V  =  — 
a£x3  +  x4  +  x*y* ,  quas  eft  sequatio  na- 
turam  conchoidis  inferioris  dcclarans . 

CoROLLARIUM. 

530.  Eflideo  conchois  ucraquc  linct  tertilge- 
neru(jf.  381). 

Definitio  49. 

540.  Aliae  Concboidum  fpecics  pro- 
dcunt,  fifiat  CE:CQ  =  QM:AE, 
vcl  indcfinitc  fi  Cfcra  :  CQ™  = 
Q_Mn:AEn. 

CoROLLARIUM. 

541.  Qutre  fi  CE  =  b  ,  EA  =  *  ,  C<£=  x, 
QM  = v,  erit*£  =  xy&  pro  infinitis  conchoi- 

S  C  H  O  L  I  O  N. 

542.  ALquatie  kttc  vidttur  tadtm  cum  a*qua)tiene 
hyptrbcla-  intra  afymptetei  (  §>  4S6  )  ;  tadtm  tamen 
nen  tfi  y  cum  in  prtftnir  cafu  tttfttalie  nen  rxpri- 
rttat  rtlatienem  punilemm  per  reilar  paralltlat  ad 
eandtm  rtflam  pefiuext  datam  ,  qutmadmtdum  in 
typtrbelm. 

PROBfiEMA  1*6. 

54  j.  Jnvenire  aquationemad  quodli- 
bet  puntlum  Concboidi/,  in  qua  CE :  C  Q 
=  QM :  AE . 

Sit  AE =  * ,  CE  =  *,  PM=y, 
FE=x;  critCP  =  *  +  x,CP*  =  *1 


CP :  CM=CE .  CQ=EP :  QM.  Qua- 
rc  CE.EP:CQ.QM  =  CP*:CM* 
(  $.2  1 3  Aritb. ) ,  hoc  eft ,  ob  CQ.  QM 
=  CE.EA  perbypotb. 

CE.EP:  CE.EA  =  CP*:CM* 
hoc  eft($. 124), 

EP:EA  =  CP*:CMl 

x :  a=P  +  xbx  +x*  :/+/,*  +  xfa +x* 


abx  -f-  Wx  -f-  «*=>»,  +  ***  +  lix*  +  x1 

■ 

quxcft  acquatio  defiderata. 

DlFINITIO  50. 

544.  Diame- 
tro  AB  fcmi- 
circuli  A  O  B 
jungatur  ad  an- 
gulos  rectos  re- 
fta  indefinita 
BC.Ducatur  ex 
diamctri  pun- 
c"lo  extremo  A 
ad  perpendicu- 
larem  BC  rc- 
claAH  fiatquc 
AM=IH,  vcl 
in  altero  qua- 
drante  LC  = 
AN;  erit  pun- 
£r,umM,  item- 
que  L  in  curva  AMOL ,  quam  Cijfoi- 
dcm  dixit  Dioclet  inventor . 

COROLLARIUM  I. 

54;.  Ducantur  reflse  PM  &  KI  ad  AB  norroa- 
Ie«  i  erunt  esedeni  inter  fe  parallcls  {6A$6Gtcm.) 
6r(ff.i6«C««.  )AP:KB  =  AM:IH.  Sed  AM 
=  1H  {  £.5*4  )•  Ergo  AP  =  KB  ( tf.140  Aritb- )  , 
confeguemer  AK  =  PB  (  tf.  U  Arisi.  )  &  FN 

COROL- 
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C  O  ti  0  I  l  A  *  I  U  M  1. 


54$.  Eodem  modopatet,  Ciflbidem  AMO  fe- 
tricircttlum  AOB  bifariam  dlvidere  .  Eft  eniai 
AO . OF  =  AG  :  GB  (  §.  *6t  o**m. )  •  Sed  AO 
=  CF(0"-5*4).  Ergo  AG='~ 
Eftitaque  ANOquadrans 


:GB  ( /.149  Ariti.  )  > 


C  O  R.  O  l  L  A  R  I  U  M 
«4».  AK:KI  =  KI :  KB(£.j*7C*«w.),  hoceft, 
AK  .  PN  =  PN  .  AP  ( jf  5«  ) •  P»"o  AK  .  ( K I  ) 
PN=AP  :  PM  (  §.  *6X  C**m.)  .  Ergo  PN  :  AP= 
AP:  PM  (£.107  rfw**.") -Sunt  ideo  AK  ,  PN  ,  AP 
&  PM  quatiior  1ioe«  continue  proportlonales  ; 
&  iVfiatPN  =  »,  AP=*,  PM— il— »>• 
Eodemmodo  oftendltur  cfle  AP,  PN,  AK  ,  KL 
^ontinue  proporwonales. 

pROBHMA     11 7. 

548.  Invenire  aquationem ,  qu£  na- 
toram  Cijfoidi/  AMOL  declarat . 

Sit  AB=4,AP=x,PM=js  crit 
AK  =  PB  ( $.54  5)  =  * — « ,  KI*  = 
PN*  =  *x— (  §.  3*7  G««.)  & 
4$.  x  14. 547) 

AK*  :  PN*  =APl:PM* 

«j*«— *4fX+** :  *x — **=  x*  :  y* 


%axy%+  x^f  ~ax  — 


-x3 


X 


hoceft,  (<* — x)v*=* 

Tittrtms  :  In  Ciflbide  Dw<7/ r  cubus  «KcilTx  AP 
scquatur  Iblido  ex  quadrato  femiordinat»  PM  in 
.cemplcmeatum.diamctri  clrculigenitorisPB. 

COROUARIUM  I. 
j49.  Quando  punflum  P  cadit  in  B^tum  fit 
*=*& BC=y ,  jcon  feq  uenter  y*  —  — .  Qua- 

re  o:s  =  #*  :>*  5  hoceft .  valor  ipfius  y  litio- 
finitus  ,  ideoque  Ciflbis  AMOL  cum  BC  nun- 
quam  coucurtit  .  M  «rgo  BC  Ciflbity*  afjrm- 
ptotus . 

C  Q  ROUARIUM  %. 

550.  Ciflbis  eft  linea  fecundi  generis  (  §.  ata  )  • 

S  C  H  O  L  I  O  N  . 

551-  Vtttrtt  tsm  Ctntbaidt  ,  qu*m  Cifftid*  af 
ftint  nd  inv*ni*»dst  dtutr  mtJisr  t*ntinu*  prtpor- 
ti*n*l*t  inttr  duai  rtflat  dstar  ,  qutmsdmedtim  dt- 
xtt  Pappus. 

WoIfiiQfcr.Matb.  TonuL 


D  it  F  I  N  I  T  I  O 

$si.Sire<5taAXdi-  A 
vidatur  in  partes  quot- 
cunque  asquales,  ipfi- 
que  in  pun&is  divifio- 
numA,  P^&cjun- 
ganturrcaacAN,PM, 
pm  &.c.  continue  pro- 
portionalcs ,  puncla  N, 
M ,  m  &c.  in  curva  exi- 
ftunt,  quae  Logifiica , 
itcmquc  Logaritbmica  ^ 
vocari  toUt : 

COROLIAUMU  U 
55  j.  Sunt  ergoabfciffat  AP ,  Af  «rc.femiordina- 
tarum  PM  ,  pm  Stc.  logarithmi  (  §.  }}4Ariti.  )  • 

CoROLLARlUM  X. 

554.  HincfiAPzr*,  Ap  =  v ,  PM  =  > , 
rz  t  ,  &  logarithml  iplbrum  ytf  x  =  h  &  l\  J 
erit*c=:/yct  ,confequenter*:  v  —  ly.ii  , 
boc  eft  ,  denominstores  fationum  AN  :  PM 
AN  : pm fuac  iuter  fe  ut  abfciflas  AP  5r  Ap. 

CoROLLARIUM  J. 

555.  Qoamobrem  iofinitas  alias  logifticas  tx~ 
co^itarelicet ,  fi  fiat.xm  :  vm  =  Jy :  ii ,  ut  nem- 
pe  abCciflatumpoteftatesaut  radices  qusscunque 
(«rneiupe  numcrum  fraftum4euotante)fintf«- 
miordinatarum  logarifhtni. 

CoROLL  ARI  U  M  4* 

556.  Cum  femiordiuarx  pm  conrinuo  decre- 
fcant  ,  ratione  AN  ad  pm  continuo  crefcento 
(  §•  553  Ansl.  4f  §.  »05  Aritb.  )  curva  ad  axem  A  X 
continuo  propius  accedit  •  QuoJfi  pm  ponatur 
fieri  SMhilosjquaLis  ,  ratio-iplius  AN<«n  infinkuin 
augetur,  confequenter  &  abfcifla  AP  (  0*-  554  )- 
Qu*re  logiftica  nonnifi  Infinito  intervallo  cum 
ateconcurrit,  ideoque  AXeftejus  afymptotus. 

Definitio  s*- 
5S7.Siquadrans  ^ 
circuli   in  partes 
quotcunque  acqua- 
les  in  pun£lis  P ,  p% 
p  &c.dividatur ,  & 
cx  radiisCP,  C/>, 
Cp  &.c.  relcocntur  ^ 
CM,Cw,  Cw&c  v 


Bbb 


coa- 
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CoKOU  ARIUM.' 


«Hjntinue,  proportio- 
naks  ;  puncta  M,; 

w&c.  crunt  in 
Logifticafpirali. 

CoROLLARIUM  I. 

55».  Sunt  ergo  tr- 
<ut  AP  ,  Ap  &c  Joga- 
fitbnii  ordinauruui  CM,  Cm  &c 

CoROltARlUM  i. 

5  59-  Undeliquet  infinitss  logillicat  fpirale» 
iuri  pofle(jF.jj5). 

DBPinirio  sj. 


J 

/ 

L 

e/  

h 

a/ — 

i 

f  / 

n  ■■■  2 

/  K 

D 

560.  Siquadrans  BCD  bifariam 
dividatur  in  G ,  &  arcus  BG  ,  GD 
denuo  fubdividantur  bifariam  inE  & 
F,  atquc  itaporro;  axisAC  arbitra- 
xiac  lon^itudinis  aiTumtus  eodemmodo 
dividaturjn  partes  .iquales  Ab,  bi  , 

*C,  tandemqueinpunclis 
C  applicentur  normales  bet  ig,  kf 
Cdipfis  HE  ,  JG,  KF,  CD  jequa- 
hs  ;  puncla  A,  e ,  5,         crunt  in 


561.  CumHE,  K5  ,  kF ,  CD  flni  finusarcuum 
BE,  BG,  BF,  BD  (  iVz  7  r/sv«. ) ,  eruntabfcifl» 
A*,  Aiy  Akt  ACutarcus  feu  anguli }  femior- 
dinatas  b* ,  #j,  kf ,  C^,  ut  imus  eorundem  ar- 
cuum  feu  angulorum. 

Definitio    54-  ' 

562.  Iifdem  factis,  quse  in  dcfini- 
tione  praecedentc  (ieri  prjecepimus  , 
fiant  be ,  ig,  £/"&c.tangentibusBL , 
BM  ,  BN  &c.  vel  fecantibus  CL  , 
CM ,  CN  &c.  acquales  ;  Curv*  ad- 
huc  aliae  gignentur  ,  quas  Lineat 
Tangentium  &  Secantium  appellarc 
libet. 

CoROLLARIUM. 

563.  In  linea  tan.entium  abfciOs  funt  utar- 
cu*  feu  anguli ,  fcmiordinats  ut  corundem  tan- 
gentet :  in  fecantium  vero  linea  abfciffs  itidem 
itint  ut  arcut  fcu  anguli,  femiordinat»  ut  co- 


Definitio 
564.  Quadrans 
arcus  ANB  divida- 
tur  in  partes  quot-  P 
cunque  sequales  in 
N,  *&c.percon-  P 
tinuam  bife&io-  f 
nem  ,  in  totidem 
dividatur  radius 
AC  perpuncla  P,  p  &c.Ducantur  radij 
CN,  C»&c.deniquccx  punclisP,  p 
&c.  crigantur  perpendiculares  PM ,  pm 
Sec.  iftis  in  pundlis  M ,  m  &c.occurren- 
tcs:  erunt  puncla  M ,  m &c.  in  curva , 
quan  Dinoftrate/  inventor  Quadratri- 
mwappellavit. 

CoROLLARIUM. 

565.  Eft  ergo  AB  :  AN  =r  AC:  AP  .  Quare  fi. 
fiit  AB  =:  a ,  AC  —  #  ,  AN  —  * ,  AP=>/ 
erit  my  =  bx . 

DEFI- 
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Definit 

566.S1  quadrans 
ANB  &  ejus  ra- 
diusinpartes  aequa- 
lesdividanturutia 
definitionc  przce- 
dente,  &  ex  pun- 
clisP,  />&c.agan-  B 
turreclatPM,  pm&c\pfiCB;  &  ex 
punftisN,  a&c.  redbeNM,  nmCtc. 
lpfi  AC  parallcke:  punclaM,  ot&c. 
lunt  in  Quadratrice  Tfcbirnbaufiana  a 
Dno^*"  TJibimbaufenzd  imitationem 
altcriusexcogitata(a). 

COROLLARIUM  r. 
j«7.  Cumetlamhic  AB:  AN=AC:AP}qu«- 
dratrix  qtioque  Tfchirnhaufuna  continetur  fub 
acquatiooe  my  —  b* . 

CoROLLARIUM  1. 
56S.  Cum  finiu  arcuum  AN  ,  A/r,  fi  ducan- 
tur,  xqnales  finr  femioHinatis  PM  ,  firque 
AP  :  A?  =AN  :  An  (  566  )  \  abfeitfs  Quadra- 
trkij  hujus  funt  ut  arcus  ,  &  lcmiordina.z  ut  fi- 
■useifrfem  refpondentes,  quemadmodum  in  li- 
mtl  finuum(£.so't  )♦ 

D  E  FINI  TIO 


569.  Peripheria circuli  APpA  divi- 
daturin  partcs  quotcunque  sequalesin 
puncYis  p  per  continuam  bilectionem . 
fn  totidem  parte*  dividatur  radius 
CA  ,  fiatquc  CM  parti  uni,  Cm  ve- 
ro  duabus&c.  partibus  radii  squalis. 


Erunt  puncta  M,  m,  m  &c.in  linea 
curva ,  quam  ab  invcntore  Arcbimede 
dicunt  fpiralem  vel  Helicem  Arcbime- 
deam.  Diciturautem  Spiralir  prima, 
quia  continuari  potcft  ,  circulo  duplo 
radio  defcripto :  imo  fecunda  continua- 
tur,  dcfcriptocirculoradiotriplo,  & 
ita  porro  in  infinitum . 

Cqrollauum  r. 

570.  Eftergo  AMad  peripheriam  utO»adrt- 
dium.  Quare  fi  pertpheria  dtcatur  p  ,  radiusAC 


r  p  ,  radius  / 


=  ,,AP  =  «,PM->i  erit 
cottfequenter  ob  p  :  r  =  *  •  r  —  y 
—py  =  rx. 

COROLLARIUM  X. 
571.  SiCM=>i  erit  «=/>>:  quamxiua- 
tionem  cum  quadratrice  tam  l>i»,fir*u,  ,  quan» 
T/^,V^-«yf;communem  habet  fpirat.s . 

COROLLARIUM  J. 
57*.  Quare  pro  InfinUis^fpirallbu*  &  quadr»- 
tricibuaerit  i-m*n  =pn>m- 

D     F  I  N  I  T  I  O  5*. 
B 


573-  Cycloit  \t\Trocboir  eftcurva» 
quam  defcribit  punclum  a  in  periphe- 
ria  circuli,  ficirculus  fuper  fc£U  AC 
rotatur. 

COROLLARIUM  I. 

AD  femi- 
quocunque 


574.  Recia  tgintr  AC  peripheri* 
peripheri»  circuli  xqualis  eft ,  &  in 
circulifcenitorisfitu  Arfnrcui  ?J. 


(»)  Ia  Mfcdicina  Meniii  jart.  J.p.xt* 


CCROLLARIUM  2. 
575.  SiPl.ducaturcum  ADparallela  $  erit  PM 
arculcirculi  genitorisBMxqualrs.  K.t  enim  P.t 
=  AJ ,  tc  hinc  P*  =  ^D  (  $■  574 )  •  Quare  ount 
NL  =  Dd(  (f.aatf  Ot«m. ) &  o b  Pb -3 M II ,  etian» 
PN=ML  (  $.  i»Tr.W  ) ,-  erir  etiam PN-f-  NM 
—  PM— ML  +  NM— NL— Drf1,  confequen- 
!erobLW  =  P*  =  MBp#r/r««>.  PM-MB. 
Sumtoigitur  arcu  MBproabfclfTa  ,  PMproicml- 
ordinat»,  uBM=*,  ?Mz=yi  etita?=y. 

Bbb*  DEFI- 


♦ 
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Definitio  59- 
576.  Epicyclois  defcribitur ,  fi  circu- 
lus  non  ut  in  praeccdentedefinitione  fu- 
per  recta ,  fed  fuper  pcripheria  alterius 
circuli  incedat.  Dicitur  Epicyclois  fu- 
periory  fi  circulus  genitor  per  periphe- 
ria;  convexitatcm  rotatur :  Epicycloir 
inferior,Ci  cjus concavitatem  emctitur . 

SCHOLION  I. 
577-  Legaritbmita  ,  legifiita  fpiralii ,  Ihtta  fi- 
mttim  ,  Imta  tangtntium  ,  linta  ferantium  ,  qua- 
dratrin  T>iniflratit ,  qxadra-trix  Tftbimbaufiana  , 
Spiralit  Arcbimedea  ,  Cytleit  ,  Bpityt/eir  funt  H 
eiea  tranfcendtntet  :  ntqut  tnim  ptr  aqliationtt  al- 
gebraicar  egpiieari  pajfunt  .  Tradidirnur  equidem 
pre  aliqttibttt  tarum  aqmalienet  >•  veruntamen  tum 
imbit  ajfumferimmr  artut  tirtulartt  in  numtrttmin- 
determinatarum  ,  aqnationts  a/gebraica  non  fnnt . 
Suppefutmut  tnim  ftiperimt  ,  aquationet  algtbrar- 
eat  relatienem  ,  qttam  babtnt  puntla  turvarmm  ad 
sxtm  xtl  diametret  ,  ptr  felat  lintat  reffat  expli- 
4are  debere  . 

SCHOLION  2- 

578.  Innumer*  autem  turva  alia  tam  atgebraica  , 
avam  tranfeendenret  excegitari  pojfunt  &  ailuexce- 
gitata  fmnt  aCeometrit.  Std  de  brt  emnibut  agtrt 
minime  cenfultum  eft .  Trademut  auttm  in  analyfi 
infiniterum  rnttbedet  genera/e*  ,  qinbut  ne»  mede 
curvarum  batltnur  explicatamm  ,  ftd  ttiam  aiia- 
rum  quammcunqut  fymptemata  ,  fi  quande  iit  eput 
babtmut ,  trui  pejfunt  .  Ut  tamen  appareat  ,  qme- 
tnede  pluret  excegitari  fejfint  ;  umm 
exempium  addtre  lubtt  . 


Problema 


579-  Invenire  naturat  curvarum  , 
quat  prodeunt ,  fi  femiordinattePM.con- 
tinuentur  in  N  ,  donec  fiant  cbordis 
AM  aqualer. 

Facile  apparct,  curvas  jnfinitas  , 


imo  infinitas  carum  feries  conftrui  po£ 
fe  .  iEquatio  igitur  in  dato  cafu  (pe~ 
ciali  erucnda  ex  aequatione  curvac  ge- 
netricis  AMC .  Sit  ea  circulus ,  cujus; 
diameter  a .  Sit  in  omni  cafu  AP=  *  , 
PN=j;  erit  PM*=*x  — -x*  (§.377). 
Quarecum  AP*=  x1  &  AM*=  AP* 
+  PM1  (§.  41 7  Geom. ) ;  crit  AM*  = 
ax ,  confequenter  aequatio  ad  curvam» 
genitam  AND/=«.  Eft  itaque 
curvaAND  parabola(£.  38$). 

Sitcurva  gcnctrix  AMC  parabola: 
crit  PM*  =  ax  (  §.  jiff  ) ,  confequen- 
ter  AMl=PN*=  ax  +  xl  .Quoniara 
itaquc  xquatio  ad  curvam  ANt>jyx= 
ax  +  x1 ;  crit  ea  hyperbola  aequilatera, 
cujus  axis  tranfverfus  =^($.507). 

Sitcurva  genctrix  AMC  hyperbola 
acquilatera :  crit  PM*=«x-f  xz  (§.cit.), 
confequeiuer  AMX  =  PN*  =  ax  -j- 
2xx .  iEquatio  itaque  ad  curvam  AND 
y%—  ax  +  xx*  ,  ideoque  eadem  hypcr- 
bolafcalena,  cujus  paramctcr^,  axis 
tranverfus  vero  =  \a  (  §.  4  5  9  ) . 

Sit  AMC  parabola  fecundi  gencris  , 

erit  PM  =  ^Taxx  (§.$19),  ideoqur 

?W=ta  V ,  &  PN»=x*  +^fV  . 
Cum  itaque  acquatio  ad  curvam  fit  y* 

=x*+^Vj  erit(/— x*)'=^V, 
fcu/—  j*V  +  jxV  =  x6  +  #V . 

SCHOLION. 

580.  Patetper  preblema  prtftnt  plurimarum  cttf 
varum  defcriptienet  facillime  negetie  detegi  paffe  '■ 
qued idemper  fequentia  quoque  preblemata  inteJJigi- 
tur .  Sec  minut  liquet ,  eodem  mede  ad  axem  AB 
app/itari  pejfe  tangentft,fubtamgentety  nermaletjnb- 
nermaJety  <3  qnaftuteqiue  aiiat  limeat  eedein  modo  de~ 
terrmnatat.  Het  pailer fmbinde  tbeeremata  nen  inele- 
gantia  reperiuntnr  ,  qmalia  inipfa  refelmtiene  preblt- 
matitfrrafentittentinentury  v.gr.  §med  ,  fiparabo' 
la  cirta  diametrma  circuii  dtfcribatur  ,  cbordacir- 
cmUtMAfintfemiordtnatit  parabeln  PN  ttquaiet . 

Pro- 
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B 

581.  lnveftigare  naturas  curvarum , 
qu*  gignuntur  ,  fiad  cbordam  AM  c«r- 
txr  genetricis  AMC  crigatur  perpendi- 
cularis  AN  femiordinatam  PM  *//r_* 
4xm  AB  continuatam  fccans  in  N  . 

Sitcurva  genetrixAMC:  quoniam 
MAN  angulus  rectus  prr  bypotb.  erit 
PM :  AP= AP :  PN($.J  27  G«»».),con- 
fcquenter  PMm :  A  Pm  =  APm :  PNm 
($.124),  ideoquePNm=APim  :PMm, 
confequenterfi  AP=x,  PN=y;  f1 
=  xzm :  PMm .  Valor  igitur  ipfius  P  M 
&  exponcns  m  ex  sequatione  curvse  ge- 
netricis  AMC  dcterminantur . 

SitAMCcirculus,  erit  PM*  =  -ix 
—  x*  (  §.  m  )  ,  ideoquc  aequatio  ad 
curvam  ANR/=x4:(*x — x*)  = 
x3:(_f  — <x).  Eft  igitur  curva  AKR 
CifTbis  Dioclis  ($.  548  ) . 

Sit  curva  gcnetrix  parabola  Apolh- 
tiana:  eritPM*  =  <*x,  ideoquc/= 
9c*:ax  =  x3:a  ,  hoc  eft  ,  ay  znx  . 
Eft  igitur  ANR  fcmiparabola  fecundi 

generis($.  382.  519)- 

Sit  in  genere  curva  genetrix  qtutdam 
ex  femiparabolis  infinitis  ,  quac  defi- 
niuntur  pcr  requationem  PM^^tfx1"'1, 
ideoquc/u=x*m:*xni-x,  =  xm+x  :a  , 
hoc  eft ,  -*y°=*m+x .  Eft  igitur  ANR 
fcmiparabola  proxime  fuperior  gene- 
trice (§.cit.).  Unde  patct  modus  de- 
fcribendi  01110«  fcmiparabolas  in  infi- 


5*1 

nitum ,  quxcontinentur  fub  sequatione 
ym  =  _fxm-x . 

Sit  curva  genetrix  hyperbola  sequi- 
latera:  eritPM*  =.ax  +  xx($.507), 
idcoque/=x4 :  (_*x+x*)=xr:  (a  +x). 
Eftigitur  ANR  curvafecundi  gencris 
($.38 1 ),  affinitatem quandam habens 
cum  Ciflbide(_>.  S48  )>  pecu- 
liari  nomine  deftituitur . 

Sit  curva  genctrix  ellipfij :  erit  PM* 
=  (  abx — bx%  ) :  a  ( §.  42 1 ) ,  ideoque 
y%=ax4:(abx— bx*),  hoceft*/ = 
axl  :(*— -x). 

SCHOLION.  * 

j»».  Si  circuli  foptritrum  gtntrum  f umuntur prt 
rtnttrie*  »  Cifftitltt  fuptriarum  gtntrum  truHt  ftmit<t. 

Problema  230. 


583.  Sit  curva  genetrix  AMK,  r* 
#_i  AT  <*</  _«tf /»  AX  normalis ,  AS 
gnitudinis  conftantis ,  inveHigare  natw 
ram  curva ,  /*  «7«*  efi  punilum  N , 
determinatur ,  demijfaexS  perpendicu- 
lari  SR  *_/  femiordinatam  genetricis 
X>M  6*  */«#_*  «v^*  QN  /vr  punclum  cur- 
va  genetricis  M  _»x/  AX  parallela,  re- 
bl*  AN  «e  t*rf/Y*  A  /*r  R  _/*- 

occurrente  in  N . 

Sit  AS  =  a ,  AQ=x ,  QN=y ;  erit 
obparaUelasSR&QN(f).i68  GmwJ 

AS : 


• 
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AS :  (  SR  )  QM  =  AQj  QN 
a  :  QM        =  x  :  y 


Sit  AMK  parabola  Apollooiana; 
crit  QM  =  x*:*($. 391).  Eft  igitur 


**j  =  xl 


quaeeft  aequatioad  parabolam  lecunds 
gcneris($.  381.  S*9)- 

Sit  AMK  quxdamcx  infinitls  para- 
bolis ;  erit  QM  =  xm :  a m"r  (  $.  cit. )  ; 
ideomiey=xi!t+t :  am  conlequentcrrf^y 
=  x  .  Eft  igitur  curva  genita  para- 
bola  proxime  fuperior  genetrice,  patet- 
,  quc  firaul  modus  defcribcndi  parabolas. 

Iomnes  in  infinitum  ,  quae  continentur 
fub  acquatione  *m~lx.  =  ym(  §.  5 1 9  ) 


C  A  P   U   T  VIL 

De  Locis  Geometricis- 


■5  »4- 


Definitio"  6cx. 

LOcus  Ceometricus  eft  linea, 
pes  quam  conftruitur  pro> 
blema  indeterminatum.  Infpccie  Locus  \ 
sdrctlamdvzLtvXy  fi.  lineare&a  aequa- 
tioni  conftrucnd»  fufEcit ;  Locus  ad  cir- 
culum  ,  fi  circulo  utendum  &  ita  porro . 

Definitio  61. 
1%$.  Locaad  lineam  re&am  &  cir- 
culum  vetercs  dixerc  Loca  plana :.  qux 
vera  funt  ad  parabolam ,  ellipfia  aut 
hyperbolam ,  Locafolida .  Commodius 
Loca  in  ordincs  diftinguuntur  fccun- 
dumnumerum  dimenfionum  ,  adquem 
aflurgunt  quantitates  indcterminata? . 
Sic  Loc ur  ptimiordinis  eft  ,  fi  aequatio  x 
zzzay.c.  Locus  Cecundi  fctt  quadratici 
trdinis  ,  fi  e.gr.y  =:  ax  vcl  y*  =  a% — 
k*  &c.  Locus  tertii  feit  cubici  ordinis  y  fi 
e.gr.j  —a*x,  vel  j*=axx  — x3  &c.  - 


L  D  G       Ql  * 

$%6.  Conftrucrelocaadreftam. 

Siy—ax :  b,y=:ax  r£+  c,yz=ax :  & 
—cyy-=:  c—ax :  b  'y  Locus  femper 
eftad  reclam.  Sitenimangulusdatus 
CAB,  in  quofiat  Al=zby  IE  =  <*: 
duelis  ipfi  ET  parallelis  quibu/cunque 
PM,  pw&c.ericAP^x,  PM  =  y. 
Eft  &aiaii§.z6tGeom.} 

Alr 


Digitized  oogle 


De  Locit  Geometricis. 


AI;IE  =  AP:PM 

b  :  a  =  x  :  y 

Ergo  :  J  —  y 

Quodfi  EI  continuetur  in  G ,  ita  ut 
Ht  IG  —  pcr  G  agatur  DF  ipfi  AB 
&  ex  A  AD  ipfi  EI  parallcla ;  crit  AP 
— DQ=x,  QM,  qm  &c.  =y .  Eft  enim 
PM  =  ax :  bperdemonftr.  PQ  =  pq  — 
IGzzz  c  (§.1^57  Geom.).  ErgoQMfeu 
zzz  ax:b  +  c  zzzy . 

Si  LG  =*,  GE=*  &  LQvel  L?= 
x ;  crit  QM  vcl  qmzzzax.bper  demonftr. 
Fiat  1G  =  f  &  per  I  ducatur  ipfi  DF 
parallela  AB ;  crit  PQ=py=r  ($.257 
•Geom. ) ,  confequcntcr  PM  tcl  pw  = 
,*x:£— -r- 


Dcniquc  fit  AC  =  c  &  AD  =  b ; 
-ducatur  pcr  D  recTa  EF  ipfi  AC  paral- 
kla,  fiatqueDE=* .  Dueatur  recta 
AL  &  pcr  C  ipfi  AL  parallela  CB . 
Quodfi  alia  parallcla  MN  ad  EF  aga- 
tur ;  crit  AP=x ,  PM  =  y .  Eft  enim 
($.268  Ceom.) 

AD:T>E=AP:PN 


b  :  a  =  x 


b 


Sed  MN= AC  =  c  (§.157  Ceom. ) . 
ErgoPM  zzzc —  ax:b. 

PROBLEMA 


58  7.  Invenire  tbcoremata  ^eneralia 


iH 

amfiruendiomne/  ttquathnet  locaks  ad 
parabolam. 

Duo  theoremata  nobis  inveftigan- 
da:  inquorumalteroyreferturadcon- 
cavitatem,  inaltcro  autcm  ad  conve- 
xitatem  paraboke. 

Sint  KP  & 
DL  ,  itemque 
KD&QM  in- 
ter  feparallebe,  K 
&  LDH  angu- 
lus  quicunque  .  jj* 
Sit  porro  AK  , ,  , 

=  P,DH=f,  ^  H 

LH  =  r,  DK=PN(^.257  Ceom.) 
zzz  n  ,DL  =/,  &  pararoetro  t  dcfcri- 
batur  parabola  AM ,  cujusaxis  vel  dia- 
meter  AP.  Sit  porro  DQ^=  x ,  QM 
=  y;  critf  $.1.6 8  Geom.) 

DH  :DL  =DQj  DN( =PK> 

*  :  f  =  x  : 
DH :  LH  =  DQ:  QN 


rx 

q 


Ergo  AP=PK—K  A  zzzfx :  q—p  & 
P  M = QM— PN—- QN  zzzy — —n 
QuarccurafitPM*= t .  APf 


crit 


q 


hoc  cft 

7  q 


»7,ny  H —  r  * 


-M>+*-f-+«*=o 

X*)  Siin  spfcfits  figarm  ptmmtmr  LH  trrr:o} 
/m'*DH  ZZT  t)t  —  <j        f,  ctnftamtmttr  ftrmxla 
gtmtrmlit  C/.  Atttk.  dcgtmtrsiit  itt.ftqtttHUm  jr* 
»ny  — tx  -f-  n*  -J-  tp  —  O  ,  qtto  utfut*  ctmtdieri. 

.  uii  liiebit  in  tmmtnr  etfbut  tn  cmiivt  nmm  tCftt- ' 

*\fit  ptittilum  xy . 
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Sitdcnuoincafu 
altero ,  ubi  IM  pa- 
rallcla  ipfiDQ^& 
DlipfiQM,  KA 
z=:p,  DHrrf,  LH 
=  r,  DK  =  PN 
($.  X57  Geom. )  = 
«,DL— /,IM  = 
DQ=  y  ,  QM  =  * .  Parabola  AM 
denuo  parametro  t  defcribatur .  Ent 
($.268G*ww.) 

DM:DL  =  DQ:DN 

1  !  /  =   >  :T 
DH :  HL  =  DQ^QN 

*  :   r  =  y  i  -^- 

Ergo  AP=DN— -  AK  =fy- q—p 
&  PM  =  QM— .QN— PN=x  — 

Quare  cum  fit  PM*=f .  AP  ( U  8  8. 
4i9)crit 


irxy 


hoc  eft 


+9 


.   anry       »  _ 


<*) 


tfy 


Quoad  ufura  fbrmularum  generalium 
l»ic  ql  in  fequentibus  haec  tenenda  funt . 
FormuJa  generalis  repraefentat  cafum 
maxime  compofitum  ,  ex  quo  reful- 
tantcacteri  fimpliciores,  fiquaedamli- 
neac  in  fchemate  delentur .  Quodfi  er- 
go  in  cafuquodam  lineaequaedam  defi- 
ciunt  i  in  aequatione  quoque  dcficere 

(*)  §«W  fi  in  ftrmult  fenerali  ft  r  _T  O  j  trit 
f  ~ _  fl  ,  ileeqmt  for/nnla  ifla  dtgtntrahit  in  ftijutn- 
tem  x*  —  znx  —  ty  n*+«p;_:o  vnlitvretm  pte 
pre  pmnibwt  (nfitiu ,  r«  ffffcv  «**  ffrtWM 
fium  xy. 


dcbent  tcrmini ,  quos  valor  illarum  in- 
■greditur,  qucmadmodumex  fcquenti- 
bus  apparct ,  ubi  examinis  loco  elici- 
mus  formulam  particularcm ,  quae  ad 
conftrucndum  proponcbatur ,  ex  con- 
ftru&ione  viformulae  gencralis  eruta. 
Quamobrem  ubi  acquatio  quatdam  lo- 
calis  fimplicior  confertur  cum  formu- 
la  gencrali  fcu  cafus  maximc  compofi- 
ti ;  termini  formulae  generaiis*  quibus 
nulli  refpondent  in  xquatione  ad  cpf^' 
ftruendum  propofita ,  nihiJo  cenfentui: 
acquales ,  quatcnus  coefficientes  in  da^ 
to  cafu  nihilo  acquales  cenfendi  funt , 
quia  nulli  funt :  conftat  autem  nihilum 
in  quantitatem  pofitivam  ,  qualis;  eft 
utraque  indcterminata  ,  dudlum  oro* 
ducerc  nihilum.  Incomparatione  ita- 
que  aequationis  datac  cum  formula  ge- 
nerali  terminusgeneralis,  qui  deficit, 

v.gr.— Hil^  ponitur  atqualis  nihilo- 

Quodfi  ergo  per  indeterminatarum  va- 
lorem  x&Ly  dividatur  ;  rclinquctur— 

f  so.UndcbKvlc^Mkinde. 

terminatac  ftatim  omittuntur  ,  poni- 

turque  —     =  o ,  vel  etiam  —  =  o» 

quia  —  —  dividi  poteft  per  —  i  ,  uc 

prodeat  ~  =  o . 

Sit  e.  gr.,>*—  mx 
__:o  jeritvi  thcore- 
cnacis  primifeu  for- 

\t  I». 

nu"  ~J 

SS  o  ,  ideoque-^i- 

S=  o  ,  &  , 
porro*  SS.  0  «  tf :  q 
r=  s  ,  hoc  eft  ,  a 
—  t.  C*dit  ergo  punaum  D  in  A  &  0  io  P  , 
nec  all»  reopustft,  quam  ut  par»«etro  *p*r»- 


'GQ  Dy  Vj 


oogl 
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%ola  AHM  defcrtbatw 
PM  —y 


erlt  enim  AP  =  * 


Sitjr1  -f- *y  —  bx  +  erkt,:f=o, 
nfequenter (Vidfii.ip*g.pr*e.  )H  cadit  in  L  , 
eoque  f — q  •  Porro  m  =  —     »  ergo  — -x" 


ideoq 

—  n .  I tem  —  f  =  — b  ,  ideoque  *  =  £  •  Dc 
mque  * 

7* 


Cooftruitar  ideo  ptrtbolt  (  Vid.  Pig.  hujut  psg. ) 
AHMparametro*,  ftfitqoe  AK  =  **  :«  j  erit 
IK  —  *,  IH  — 


ar 


+  fp  =  T**  <  hoc  eft  ,  i**  +  = 


ideoque  p  —  o  •  Cadit  ergo  pun&um  K 
A  •  Parametro  ittque  b  defcribenda  parakola(^7/ 
fig.  bujm  pmg. )  AHM  cV  in  A  erigenda  perpeti- 
dicultria  AB  =4,tf*  Oufta  entm  BSaxi  APpa- 
callelt,  eritob«=— -i*,  MS=>&  BS  =  x. 
Sir>*  —  —  t*  =  ©;  erit  vJ  rheorema- 

tr 

fit  primi  —  = o  ,  ideoque ?  =  / 


«  =  \a 


r  =  *  w= 


*=-«*- 

i  .1 


P=   J  

Parttnerro  erpo(F«/.  fig.iujur  pmg.)  fdefcri- 
Ijenda  parabola  AHM  cV  quia  KA  (Jve  ^eftquan- 
tjtaa  negttiva  ,  anfercnda  eftexAP,  itautori- 
$o  indeterminat*  *  ftaruatur  in  R  vel  N  .  Deui- 
aue  ob  n  =  t"  fi*t  AD  =  \m  cV  ducatur  DQ 
parallelt  axi  AP}  erit  NQ  =  RP  =  *  &QM 
=  y  • 

Sit  **  —  my  -f-  **  =o  j  erlt  vi  theorematis  fc- 
fecundi  rj  =  o,  ideoque  f  =/. 
Porro  *-So& 

»=-  -pr^*1 


P  =  ' 


|p0#/  Opw.  Matb.  T.l. 


(*)  Adbibitm  ftrmuU  noflrm  pmrtitmJari 

,=—  -    — 1=— *  /.*+*=. 


Quoniam  itaque  (  Yid.  r>g.  %  omg.  pr*f  . )  *  » 

— =  V£f  •  &  *>=  v\=  DH ,  fi  anguIua"L d.tu»; 
etit  DL=/deteraiinatieloBgitudhjl*,  ut  ideo 

parameter  t  =  ■■—  <feterminari  poflir. 

Conftruatur  Itaque  parajnetro(K/V.  Fit. hujut 
p*g.  )ibe  :/  parahola  AHM  cV  fafli»  AO  =  t*  tt- 
que  RO  ad  AP  normalis  —  a  ducator  refl* 
AT  i  eritTMipfiORptrallel»  AT—*. 

Caterum  loca  efle  rite conftruera  patet,  fiaf- 
fumti*  vtloribua,  prout  per  reguitm  determi- 
nantur,  qusratur  asquatioad  curvam,  eadem- 
quecutn  propofitt-reperia«»r .  Etenim  fi  in  exem- 
p  o  ulttmo  AO  =  tb ,  RO  =  „  partmeter  = 
*i*       AT  =  *  ,  TM  =  y  ,  \ln  fit  (  t|f 

AO:AR=AT:AP 

■        :  /   =  «:§ 
erit  /.AP  =  i/f/i:ti/  — „. 
Et  quit  (  §.  eit. )  AO :  OR  =  ATt  TP 

ax 

**  :   *  =    x  ■ 
erit  PM  =  TM— TP  =  y  - 


ideoqut  PM*  =  y  *  — 


tx  v 


ax 
»b 
t*x* 


Qutre^*—-^-  +         =  confcqoeater 


axy 

y*  — — -  X  ^jjY  — =  o,  qu« eft xquatio 
ad  condruendum  propotita . 

Probleha  »31- 

588.  Invcnhe  tbeorcma  gcneralc  con- 
ftrucndi  omnia  loca  folida  ad  cllipfin . 

Ccc  •  Circa 


t*x* 


=  i-      r=*  lil+±= 
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X  _     *rxy    ,  r*x*  .  _nr*    ,  _ 


Circa  diametrum  AB  de_cripta  fit 
«llipfis  AMB,  fintqucKD&  LHfe 
miordinatse  PM,  DL  diametro  AB  pa 
rallel*,  Sit  KD=PN=«,KC  =  p, 
DH  =  /7,  LH  =  r,  DL=/,  femi 
diameter  AC  vel  CB  =  m  ,  parame 


ttpfx 


+  «nq"5"        "~    :  ] 


tm1 


(*) 


cx' 


a*c 


rx 
4 


ter  =  f,  DQ  =  x,  QM  =  y.  Erit 
($.257  C«ww.  )fcP  =  jSK,  &  f$.x68 

DH ;  HL  =DQ_;  QN 

q  :  r  = 
DH;DL=DQjDN 

Quare  CP=PN  -KG.=  /*x:^ 
/>  &  PM  =  QM — QN  —  PN  —y 
~-rx  .  Jam  cx  natuu  ellipfis 

{£4*9.455; 

/:>W5=PM*:AP,P3 


r*x* 


EftveroPMV=/— ^2+  , 
-      +  SJi  +*1 ,  AP=m+  __, 

&  PB=w—     +/> ,  ideoquc  AP .  PB 

Ergo&cit.) 


=/»  • — p  + 


rVx* 


lnrx 


q     '  q* — 2**+  q 

tm»— .P»  ,    itpfx  ^  tf2x* 

Unde  tandem  habetur 


Site.gr.j*  +  — —  -j-  ___  O.  <£iiia  in  arqua- 

tione  nou  habentur  x> ,  x  & y  traat  r:qzzzoy 

tf  t  c 

'=0»  _m^  =  M  P=X*Hia* 

r :  tmzzzc :  i  exprimit  rationem  parametri.ad  dja- 

metrum .  Por  ro  •■—**_=__♦  ,*  —  ° i         —  o0 
tm*  A*c ,       _    m*c  aV 

p=°»— __r = -x hoc  eft » —  =  T, 

Ouare *»*=**,&  hinclemidiameter_»__ZA  Jan» 

.       t         c  tac 
quoniam  —  ___      i  erlt  r  ___  — .  Paramctr» 


_ac 


JgitUr  -g-  &  ax«  **  confiruatur  jellipfl*  AMB  1 


erit  CP  —  * .  PM  —  y- 

Sit  yi  +  siL_<**._i^^0.quitia 

xq  uatjone  non-habentur  xytc  y  ,  erit  >:?_=©, 

t  c 

r  =x> }  confequenter/'_=:? .  Quare.^  —  X", 


de 


in'c 


oque./_=:  — ,  &  ratio  diametri  4P>-  ' 


rametrutn  rzzia-  Porro  1*  —  0,*  : 


ztp 


—  -^-  j  hoc  efi  ,  ob  t :  1m  —  t:bt%p  m     V  , 

feu  p  =  \d  .  Demqtie  —  -^-  =  — 

a  c  _ 
— r—,  hoc  eft  ,  obt  .lm  zzz  t  :i  ,  mx-~ f  ZZZ 


zzz  x,  PM  —  y 


(*)  ,Si  in  baf  fcrtr.tila  unlverfali pcftdwr  r  ZZ\  O  , 
btintbitur  b*C  mlis  ,  V»litura  tro  cmnibui 
r*  quilut  nem  ecctirrit  xy  ,  mtmp* 

.*+_»!  _.,„_.*-__! 


IPl 
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I 


-  ■» 


De 


Geofttftricir  i 


387 


-     ,      iliy   .    bx*       ,  tr 

d      _r_  d 

—  f  i   q  =       ,  confequwiterr  —     ?  = 

«/>  hincouc  obdatum  angulun»  DNQf  ViJ.Fif- 
fag.pr^-r.  )  ,  _oiift_t  valor  quoque  re-tx  0L=  f. 
Pnrrn  ll  .  _____         h       .         _    d*  __ 

J^TT^pC  =  — -  y  proinde  r :  xm  =  (  4*/*  — 
<_*):  </*  .  Eft  denique*r__o,/>=0  St  — /n-»  :  1« 

—  —  ** ,  confcquenter  »l  —  _*r/»  :  (  4*/*  — 
,-/*),  ,deoque»-_r  \_V*:  Vt  4*/*  -  >  )  • 
Hinc  vero  porroob  datam  rationem  xtn  :  t  repe- 
fitur  parameter.  Quzte  fiparametro  ;&  diame- 
tro  ivjellipfisconftruaturfiatqueCF—  xf \  DF 
=  </,  ducla  reita  CQ^ex  Cpcr  F  femiordin-tx 
PM  con  tinuatz  in  Qoceurrente  ,  crit  QM  —  y  , 
CQ^  —  x . 

Locum  riteefteconftrucluirieo^em  niodo  ,  quo 
1-  parabola  oftendirur .  Ktenim  ( $.  i6«  Cttm.  ) 

CF  :  DF  =  CQ  :  Qp 
*f  :    d    —    *    :  T{ 
dx 

Quare  PM  =  _  ~ r>  ,confeqiienter  PM*  = 
'  dxy  d*x* 

Porro  (  §■  tit.  )  CF  :  CD  =  CQ :  CP 

fx 
»f 

+  _7&PB 


c 


(■      -  _  .  M  M  -  P  X 

h-^T.  Ergo  ,»  

»*=©. 

CoRO  LLAR.I  TJM. 

589.  Cum  in  ellipfi  llt  £  .*=>  :  a*  —  i1 
(..+io);  f.  hocefl  ,  fi  parameter  diame- 

tro„quaIis  ;  erit.v  ^  —  <»_ —  **  ,  feu >* —  __  -f- 
xz  =  o  ,  qusc  eft  asquatio  ad  circu.mu  (  $.  377  ). 
^•Equitlo  itaqne  IocaIis.nl  ellipfin  dejjencrac  int 
xqu-tionem.  loc-lem  ad  circulum  ,  ii  ponacur 
1  =  iiw  &  angulu*  ad  (  Vid.  fig-  pag.  pr*c.  )  P  re- 
clus  :  quo  fatto  eric 

irxy   .  r*x*  ,  inrx  , 

—  *•>+-_-  + 


C) 


«*=* 


HQ 


q      '   r?  z  % 

+  -qT-  -  + 

Csterum  cum  ex  cotnp«ratione  formulse  propo- 
fita;  cum  generali  demum  intelligAtur  ,  nunt  t  __ 
xm  i  eadem  formuli  pro  couftruendis  locis  ,  ad 
elliplii» atque ad  circulum  fuiHcit. 

Ponamuse.gr.>1  +  «*  — by  —  cx  r_-o.  Quo- 
uiam  *>  desft  in  xquatione  ,  erit  r  :  t;  __o  ,  coule- 
queoter  /'  — -  y.  Quare  r  :  »w  =  «  ,  boc  eft  ,  r  =; 
xm.  LocuisideoplatiUieftadcirculum  .  Porr» 
—  \n  —  — A  — irp :  i-  _=  —  r 


ob  l  —  T.m  ■ 


l/:  /   =_    _  :  rf 


Qiire  AP  — 


7T 


jr-acf* 


^)  ^  if 

confequentcr  AP  •  PB 


V(4bi 

fx_ 

-~~lf  » 

f*  V1  t 

=  ^_Tcd» "-"-«?-■ -^"^»'  JuT-  AP  PB 
=_  (  4./*  -       )  .*,/»  :  r/»  (.4i/*  -  ^ s)  - 

feque-ter  cum  Cn  In  ellipfi  ^  .  AP  •  PB 

t      .      dxy    ,  d*x* 
__  PM*  ^  410.455)  >  >  —         +  "TfT 


d*x* 


,cou 


Dcnique 

i**  +  i<^=__* 


h.  c 


— 

m 


=  Vti-*+*'*) 


Quareducta  Itnea  re- 
»  AB  6t  in  ca  alTumta 
CN  =  GD  =  ki  ,  f. 
porro  fiat  GN=_CD& 
ad  AB  perprndiculatis 

=  t*  »  at<lue  ex  cen"  « 
troCradio-G  defcri- 
baiur  circulus  ,■    erir  G 
GR=NP  =  «&  RM 

Cum  enim  fit  CGT 

CG  = 
( 

Ctarrt.  )  =  -j-f  ,  *'t  fm  => — t»,  »*»eoq-e  PM 
=  i*1.  S»militerCH__PN--N«  = 

-  —  i,-,  idioqueCP*=  _*— «-f-  -yr*  .  Quare 
cum  fit  CP*  +  PM*  =CM*(tf.  Ai7  Ctom  ), 
necnoo  CM»  =  CG*  (  $.  <o  c*.m.  )  =  &\  + 
C*c   x  -J-c*j 

(*)  Btiambttltcipoft9T  =  «,  ottilttttr ftrmn- 
Is  fmplicitr,  6f  mtximi  qttidem  ufut  ,  /„*#  tantum 
valttura pr»  cafibut  in  quibui  ***  occurit  _y  j  Httnpt 

>*+„*-x->^i?*+** 

—  w  =0 

+p* 


=  CD*  +  GD*  ( tf.  41 7  C )  ,  erir 

VI  i*  +  T**  )  •  «*  PR  =  GN 

Cm*.  )  =  t',  eftPM  =>—__*,  ideoq 
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l<*  ;«U *** 

•+$t*  ,  ideoqtie  >*  +  **—*>—<■*  =  o,qux 
*ft  xquatio  loealis  ad  conftruendum  propoGta  . 
PHOB  L  E  M  A  Z14. 

590.  Invenire.  tbeorema  generale  con- 
ftrueudi  omnia  hca  ad  byperbolam  citca 
diametrum  defcrtptam. 


Quare  a-quatio  generalis  pro  quovis 
loco  rtyperbolico 


r*x» 


3*l 

amq1 


q 

atpfx 


+  amq    •  iru 


tm' 


Diametro  tranfrerfa  AB  =  »«r  & 
paramctro  f  defcripta  fit  hyperboia 
AM  ,  cujus  centrum  in  Cr  du&itque 
KD  &  LH  cum  QM,  DLvero  cum 
BP  paralklis  >  fiat  KD  =  PN  =  »  > 
KC—  p,  DH=?, LH  =  r,  DL  =  /, 
DQ  =  x ,  QM  z=zy  \ erit  ( §.  2 5  7  Gflw». ) 
KP  =  DN,  &  f£.a6S  Qow.) 
DHiHL=DQ:QN 
q  :   r  =    x  t  — 
DH:DL  =  DQjDk 
f  :  r  =    *  :  SL 

QuareCP=DN— KC=  —  — -p  & 
PM  =  QM  — .  QN  — PN  =  y— rx :  q 
~n.  Jam(&459) 

f  :zw  =  PM*:AP.PB 

Eft  vcroPM*=y*—  +  _  2ny 
+-  ~-  +  „»  &  AP .  PB=  (CP— CA) 
(  CP+CA  )  =CP*  — «C  A*  ( £.  S  6  > = 


^+j* ~m* .  Unde habetur 


Quando  contingit  reperiri  t  —  tm  , 
hyperbola  eft  xquilatera  (  $.  joj. 

S06.) 

Eadem  fbrmula  reperitur  >  fi  hy- 
perbola  ad  diametrum  conjugata  re- 
tertur ,  nifi  quod  tm?  :tm  %no — a£ 
ficutur . 


cx*    .  ac* 


Site-  Er  >*  — ~i  —  =  o.  Cum  in  x- 

qua  tione  non  babeantur  xy ,  >  &  *  ;  er  it , :  9  =  <y, 
*  =  o ,  />=  o»,  f  =  o,  cotifequentet  — tx-un 
=  —  <••"*,  ideoqueratioparamerri  *  addiame- 
trum  *m—  c  :b.  Porror*»*  :  %m  =  <•*<■ :  £  ,  boc 
«ft  ,  obr  :  x/w  —  <•:  3  ,  '/» 1  —  1 .  Dijmetec  ide» 
hyperbolx  x«  j  onde  ob  r<t(ioaea>  dutnetri  adt 
parametrum  dxtam  parameter  reperki  poteft.  » 
Qtrare fidatis  diametro' 
&  parametro  hyperbo- 
U  AML  conflruatur  i. 

LerhCP  =  *,  PM  — 

*>  .  Eft  enitn  AC  —  CB- 
=«,  ideoqneBP=« 
+  »  &  AP  — 
con/equeuter  AP.PB 
«  —  j»*  .  Quarc 
f:*  =  >*.**  -  ** 
(^.459  )•  Bft  itaqoe>* 
cx*  a*c 


Sit^1 


cx' 


1T+  b 
=  o  .  Quoniam  tu  x~ 
quation*  defiderantur 
*>,  y  ctquaoiitaspuee 


cogm- 


 q 


(  *  )  Cum  formularum  gimtrmUum  facilitf  tva» 
dat  praxii  ,  fi  adfimplichrct  rtducantur  ,  confulmm 
Juximut  ttiam  ftrinulam  pr»  bypttboi*  ftmplhittttm 
efaertpofitti=:Vi  trit 
% 


*     tx"  «ipx 

>  *-5T-  *v+#  +  «* 


tm' 


tP' 


+     *m  " " *    Xm  " 


■    *m  *m 
Prt  byftrlola  ^auilattra  ftrmulm  tfi 
>*  — *x  — +  i;a  +  **  +  m%—  p*  =0 
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..  »  -  ■ ... 


J8? 


cognitt  f  crit  r  '.  q  ="©  ,  r=*e> ,  w  =  o ,  &  qui» 
r  feu  HL=o,  (  F»V.  Fig-  i  psg.fr *c. )  punQum  H 
cadit  in  L ,  ac  proinde  DH  DL  Arn  c  rr  /  * 
Quamobrem —*:»«»  =—<•:*,  hoceftjratio 
parametri  ad  diametruoa  iwdenuo  =*  :*•  P°r- 
ro  »*/>  :  *«  =  mt :  i ,  hoc  eft  ,  ob  *«»/»  =  f  •  b  , 
ap  =  aCeup  =        Denique  quia  ultima«ter- 

tml  tp* 

minus  deficit  ,  erit  *  + 


tm 
lai 


~-  X[n  ofeu 


«*  m  p*  m  -5-1*  ,  ideoque  m  =  • 

Quare  cum  ob  rationem  diametri  ad  parame. 

trumdataiudeturetiamparaineter  =  ^  »(F»*' 

Fittp*ifr*e.)  conftru&a  hyperbola  AML  ,  erit 
BP =  x  ,  PM —  >  j  quod  oftenditur  ut  ante  . 

Sit  >*—.**  +  by — tx  =  o.  Quia  *>  defide 
ratur  j  erit  r:j=o,  confequenter  f—a 
Quare  —  t  '•  ua  =  —  i ,  hoc  eft  ,  f  =  »»» .  Ert 
itSque  locus  ad  hypcrbolam  «quilateram  (  $ .505. 
50«  ) .  Porro 

-t»r:  +*         »rp:  »jw  = 


•=-i> 


»p  rr  — •  m  ,  ob  rrr »»» 


+ 


tm' 


.» 


p  =  — T* 
•  rr  o 


ducH&tie  HW  ipfi  PP  6c  NM  ipfi  FH  parallelit  , 
eritHN=FP=  *,NM  =  >.EfteniinBP  fc 
FP  +BFrr»— i-4-Vt  T/  -f't  j  >  AP  = 
FP  — FArr  *  —  t*  — Vt*«*-~M  M«*qu« 
AP.PB  rr  *l  — **  +  -JA*.  PorroPM  =  MN 


i<Teoque  >*  —  *l  — 'h  +  «*  —  0 

Probiema  23$. 
591.  Invenire  tbeorema  generale  con 
ftrttendi omnia  locafolida  adbypeM 
intra  afymptotor 


T  im  —  am 

„*  +  •»  =  p* 

«*  =  p*-«  * 
hoc  eft,  *.*  rr  i**— *** 

Diametro  itaque  »VXt-*  — T»*  )  conftrua- 
tur  hyperbola equiUtera  AML,  fiatqueGR  = 
i*.  KR  =  GP  =  i*  ;  «rtt  KG=RP==*. 
GM  =  y  .  Eft  enim  PB=CB  f  CR  +  P^  = 
VI  ±**—  i**)  +  T-  +  *»  &AP=RP  +  AR 
=  C.R —  CA  +  P^  =  f  -  -  V(  T-* -^1) 
+  x ,  idcoque  AP .  PB=  »*  +  »*  +  t*  •  P°r; 
roPM=GM  +  GP  =  >  +  i  «deooue  PM* 
=  y%  +  +  T**  •  0"*"  cuna  f,t  ^M  = 
AP.PB(ff.5o7)i  erit>*  +*>  +  *'.*  ==  «  + 
4**.  ideo. 


'+4 


eoque  >*  +  *>=**  +  * 


con- 


/equenter  >  — *   +  *>  —  *x  —  o 

Sit>*  — ** — *>  +  **=o.  Quia jrydeiidera 
tur ,  erit  r  •  q  =  o  .  ideoqne  r  =  O  &  f  =  /*.  j 
Quarer :  »«,  =  1  ,  len  r  =  »jw  •  Eft  uaque  locu» 
«d  hypetbolam  squilateram.  Porro 
—.»*=— *       y=*        w*  +  w*— <>*  =  o 

-*=p*—  ** 


«  =  VXt-*-t**) 

Biametro  »VK  t-4—  t**  )  conftruatar  hyper. 
boU  ssquilatera  AML,  fatlaque  CP  ex  centroC 
=  \s ,  &  FH  ad  Fp  perpiodiculari  =  t*  j  . 


Sint  SA  &  AR  afymptoti  hyperbo- 
lae  MI .  Ducatur  DL  uni  earim  AR. 
parallcla  &  huic  jungatur  utcunque  re- 
cla  DH  .  Sint  denique  KD,  <^M  , 
IR ,  LH  alteri  afymptotorum  SA  pa- 
ralleLe.  Ponamus  denuo  KD  =  PN 
rr^^KArrp^DHrrf^LH^r^DL 
== f ,  DQr=x ,  QM  =  y ,  R I = m ,  A  R 
=  DL  =/;  erit($.268  Gw».) 

DH:HL  =  DQ:QN 

rx 

^  :   r  =   x  :  -- 
DH:DL  =  DQ.:DN 

f  :  /*  =  x  :  — 

Ergo  AP  =  DN  —  AK  = 
&  PM=QM — PN— NQ=^— 
f*:?.  Quare  obAR.RI  =  AP.PM 

mf=z 
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»7='f 


fyx  ftx' 


•py- 


q 


+p* 


mfl=fxy~(^-*pqy-fnx  +prx  + 


-»*+  ^  4 


=  o. 


Quareob  AR  .RI= AP.  PM($.$02> 

Unde  tandcm  eodcm*  modo  ,  qua» 
anteuft  fumus,,  rcpcritur 


Invcnituradhucrcguraalia  prolocis 
ad  hyperbolam  intra  afymptotos  ,  fi 
valor  ipfiusx  pqnatur  e£feQM, 

Sit  nimirum  IM  hyperbola ,  cujus 
afymptotrRA&AS.  DucanturDT, 
HL  &QN  cum  aiymptotaAS,  DL 
vcro  cum  akera  KR  &DH  ipfiTM 
parallela.  Sit  ut  antc  AK=/>„  KD 
=m=n>  DH=?,  DL= AR=/, 
HL  =  r,  RI  =  w ,  QM  —  x  ^DQ^: 
TM  =  y  _  Erit  i  6 8  G<?ow.  > 
DH:DL=DQjDN 

q  :  f  =  y  :  it 
DH :  HL  =  DQj  QN 
»T  :   r   =  y  :  ^ 

ErgoAP  =  DN— AK —fy.q  — p 
&  PM=QM--QN~ NP=x-- 

ry.q~n. 

(  •  )  Ajjfo  r  =  o  f,rmoU  pr,  hypetM*  itltr» 
•h»>pttft  evmJit. 

*7— P7— nx  +  pn  —  o 
—  mq 


Site.gr.xy  + 


fdy  abd' 


:__  o  •  Quoniam  inf 


c  c 

squatione  defidenuur  **  ;  erk  vi  fotniuti  pri- 
mae  -~-  —  o ,  ideoque  r  feu  HL  __:  o  •  Hinc 

cum  pnnclum  H  cadat  in  L ,  erit  DH  __:  DL  feu* 
<}—{■  Et  quln.—pjrf=fJ:e,  eric  p  ==  — 
/if:* .  Porro  -+-^:jr—  <r_r:  o,  qui*  xin  aqua- 
tione  prafente-de/lcit  ,  4c  hinc ,  ob  r  —  o  ,  * 
—  o  ■  Denique  a«f :/— *»r  ='—• '*H:e.  Sed 
p/M:/__:o>;  ergo-  mf=.mf-^.*M:e.  Qjtvc 
fi/  __r-*  :  r  ;  erit  *»  __:  riat  igkur  AR  _=_ 
ai  :  e6c  1R  — - ,  atqueconftru£la.hyperboJa  io- 
tra  afymptoto»,  porro  OA  ^zfj:e  >  erit  OP  r:' 
PM  —  y  •  N«m  AP_=  _+/_:<•,  ideoque 


AP-  PM_=_y  +  fdy:e.  Quarecumfit  AR.R.I 
— W:r,  atqu«AP.PM^AR.Rl($.Joz)i. 
t 

»y  +  /Vy  :r-=z:*bJ:c 

deoque 


Sit  _y«— »' 


*>  + 
bx* 


fdy 


m 


xy—  — cy  — — ;  0 .  Erit  vi  formul*  pri~- 

_  — -p  :q  __:  —  4 :  * ,  hoc«ft  >  i*  r*r  ^  ,  c  zzZ-*~ 
Porro  -—pq  -f  —  — r .  Ergo  p  ^zzfc       Cum  jr 
inxquatione  defit ;  pr:/— «  w__:o,  ieu  pr:/=3 
*  ,  hoc  eft  ,  *r :  o      ».  Denique  quoniam  ter- 
minu»ultimnsitidemdencic  ,  pmq\\—  «y  __:  o  v 
feup«f  •  fz=mq ,  vei p*:/=<w,  hoceft  ,  : 
__:  m  » Cognitu  vaJoribu*  xecUrnm  AK  ^KD , 

C*)       =  0,  #«V  xy— p«— »7  +  pn  =o. 


Digitized  oogle 


Be  Locis  Geometricis . 


DH,HL.  AH,  RI;  eoftftroaio  loci  manlfe- 
fla  eft.Eftenlm  AK  —  fe :n  ,  KD  =  bt :  a  , 
DH  —  *,  HL  =  *,  DL  =AR  =  /,  »1  = 
A*1  :**  ,  DQ=«,QM  =  y :  Hiienirapofiti» 
«erit  AR  .  RJ  =  fbe 1 T. •* .  Porro  (         Ottm.  ) 
J)H :  DL  =  DQ :  DN 

*  :  /  =  »  •  — 

Quare  cum  fit  KA  =  />  :«  ,        AP  = 
lfx—fc)ia.  Eftveroetiam 
A/   .     '    DH :  LH  =  DQj 


b    =   *  :~T 


.ent 


«Quarecum  f«  KD=PN  =  »V.*fc  QM=  > 
it  PM  =  v  — bf.M  .  Habemus  idc 


fxy  fcy 
AP-PM  =  —  


bfx1  bfc* 
T1      '  aJ 


,*tit 


Qucuiam  ita<jue  AR .  R*=AP .  PMfjf.yoi) 


bfx 
a 


bfc5 

+  -aT-  =  -aT~i»»ft- 
hx* 

<ie  reperitur  *>  —  0'""*'~7~  —  ©• 

ScHOLION' 

591.  C/rw/ir/  bujuidoBrina  appnrtat+txtmpls  ati- 
euot  probltmatum  jndrtrrmiaatornm  in  mtdium.nf- 
ftrtnda  .  Anttquam  tamtn  id  fiat  ,  iradtnda  funt 
crittria  ,  undt  judieium  fitri  poffit ,  cum  qunnam 
fermularum  anttctdtntium  ttmparanda  fit  nquatio 
ad  confirutndum  prtptfita.  Nimirutn  dut  aeeurrert 
poffunt  eafur :  nut  tnimin  *quatitnt  prtptfitn  babt- 
tur  Jty  ,  *ut  minut  •  Si  in  prttri  eafu  ^uadraterum 
indtttttninatoruurntutrum  eceurrat ,  vel  faltemjtl- 
ttrutrum^  Ittut  jfi  byptrbtla  intrn  afymptvttt  y  / 
qttadrata  jndtttrminatarumx1  &  y1,  divtrfit  fignil 
.afficiuntur  4  Jteur  tfi  iyttrbola  circa  .diamttrum  dt- 


ir,  ,  byptrbola  ,-  /f  mintr  ,  tllipfit  •  Jn  cafuptfitritrt 
fi  uimm  tanmm  qundeattrum  indeUrmSnattrum  ad- 
fit  ,  Itcut  tfi  parabtla  ,•  fi utrumqut  todtm  firnettjfi- 
ii.it  Ur  .tilipfit  vtl  .eireulut  t  fi  fignit  divtrfit  gau- 
dtant,  byptrbtin.  Ntmpt  ineafu  ultimt  byptrbala 
tft  ttfuilarera  ,  in  ptnultimo  eireulut  ,  fi  urminui 
X*  a  fraihtn*  libtr  •  %ua  tmnia  maniftfia  funt  tx 
neeurata  fcnnularum  rtntralium  inttr  ft  etllatarum 
etnttmplatient .  §tucd  fi  «uantitatir  aUcvjm  valtr 
ptr  rttttlam gtnvra/em  truitur  nt^au  tut ,  qnanutat 
ifis  ex paru  opfrfita  fumtnda  tft  ,  ^utmsdmodum  in 
.extmplit  proptfitii  ji  nobit  faftum . 

P  K  O  B  L  E  M  A  2j6. 

59J.  Cimfiruere  xbomboirfem  ta  £on- 
iiitioney  ut  reRangulumex  lateribus  ftt 
#<iuale  ^uadratQJato* 


Sit  quadratum  datum  fint  latc-» 
ra  rhombi  x  &  y ;  crit  pcr  condi  t  ioacm 
problcmatisxy=:rf*.  Conftrucadaita- 
que  cft  hypcrbola  iatra  afymptotos 
CG  &  CR,  cujuspotcatia  Al=za. 
Erit  CQJatus  uaum  rhomboidis  3  QVl 
altcrum.(^.488 )- 

PHOJIICMA  »37. 

5  94-  Quadratum  conftruere ,  quodjtt 
eeqnale  re&anguh  ,  tuju/  latera  dijfe* 
runt  reSia  dala. 

Sit  redta  data  =zb,  latus  unum  rc- 
clanguli  =x,  •erit.alterum  —b  +  x. 
Undc  per  <ronditionem  problematis  y% 
r=  bx  +  x* :  qui  eft  iocus  ad  liy  pcrbo- 
lamaequilateram ,  cujus parameter  =; 

Id  etiam  cx  fbrmula  ^encrali  clici- 
tur .  Quoniam  enim  ^1— x*  -—bx—o  t 
erit($.59o)  %r :  q  ==  o  ,ideoque  r  =  o, 
q  =f,  r* : q 1  =  o;  porro  xn  =  o  & 
hinciftr:?  =  o,  /1*  =0.  Eftvcro — 
f/* :  %mq%  =  —  1 ,  hoc  eft ,  ob  q1— f1, 
t :  zm—i  feu/  =  xm.  Unde  apparer, 
Iocum  cife  ad  hyperboiam  acquilate- 
lam.  Eft  prztcrca  ttpf :  xmq  —  — by 
hoccft,ob/=zw&/=f ,  */>  =  —  b, 
undc  />  =  ' —      Dcniquc  r»x:  — ■ 
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tp*:imz=ot  quia  quantitas  mere  co- 
gnita  in  fbrmula  data  non  habetur,  hoc 


Unde  m  =  \h .  ConftruCtio  ex  conftru- 
Ctionc  generali  haud  difficulter  clici- 
tur.  Niniirum  pro  diametro  tranfver- 
fa  AB  =  m  pone  b.  Quia  KC  =  — • 
\b ,  punclum  K  cadet  in  partem  con- 
«rariam  &  quidem  in  A ,  quia  femidia- 
metro  inhoccafu  acqualis.  Unde  ori- 
go  indeterminatac  x  erit  in  A ,  nam  ob 
DK  =  PN  =  o,  punctumD  inK, 
confequenter  innoftro  cafu  in  A  cadit . 
Porro  ob  HL  =  o  puncla  H  &  L  , 
ideoque  &  puncla  C^6c  N ,  &  ob  PN 
=  o ,  puncta  N  &  P  ,  confequentcr 
QJk  P  conincidunt :  undc  origo  alte- 
rius  indcterminatac^cft  inP. 

Eft  enim  BP  =  b  +  x  ,  ideoque 
AP .  PB  =  bx  +  x* .  Quare  cum  PM* 
=/j  erit  >*  =  Jx  +x  . 

PkOBLEMA  Z*8. 


A  EDB  L 

595-  Super  daU  retla  AB  trUnh 


gulum  coaftruere ,  ita  ut  quadrata 
laterum  AC  &  CB  fiut  in  rationc 
data. 

Sit  ratio  data  =  b :  c  DB  =  x 
AB  =  *  DC=y 

erit  AD  z=a— x 

Quoniam  (  §.  417  Ceom.  )  AC* 
=  /~+  S  —  zax  +  x1  &  CBl  =  x* 
+  /  ;  erit  per  conditionem  problc- 
matis 

t:c=zf  +  s%~  aax+xVx*  +/ 


£x*  +  £y*  =  c  y*  +  *  V  —  tacx  +  fx* 


£y*  —  cy%  +  fo* —  c  x*  +  irff  x— 4  V = o 


»     I       1     1  MC 


b— c      b— c 


=  0 


Haec  acquatio  comparanda  eft  cum 
acquationc  generali  locorum  ad  elli- 
pun ,  quia  deeft  xy  &  y%  atque  x*  eo- 
dem  figno  afficiuntur  (  $.591  ).  Re- 
peritur  ideo($.  58  i  ) 


21 
1 


=  0  — **r=0  tnm-' 


bioc  >■-— o 8r  y — ~/  **r:j~^:*  b-c 

Cumdiametcr  zw  parametro  aequa- 
lis  fit;  locus  ad  conftruendum  propo- 
fitus  eft  circulus. 


Porro 


inr  ttpC 


Mc 


1  n%  TTO 


a  e 


uc 

b.c  v=-£r-c 


1.  "  D  


«c 
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t*c* 


**c 


b.  e. 


a*c 


(0 


ixbc  , 

b^T=  m 
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Haec  «quatio  comparanda  cum  *- 
quatione  locali  pro  hyperbol* .  Eft 
nempe 


Eft  ergo  radiuscirculi  r=rfV&::  (£—<*)■ 
Quodli  igitur  BL  =  ac:(& — c)  & 
radio  CL  =  a Yfc :  ( b — c )  dcfcriba- 
turcirculusECF;  crit  BD  =  x,  DC 
=;».  Nam  ponatur  brcvitatis  gratia 
BL  =p,  LF=w;erit  DL  =/>  +  x, 
ED___w — p—x&c  DFs=:m  +  p  4-  x, 
confequenter  ,  ob  ED .  DF  =  DC*  , 
mz  — f  —  ipx-^x*  —  yz  

/+X*  +  2/>X+/>2=0 

—  m% 

hoc  eft ,  fubftitutis  valoribus/) ,  />*&  — 
m  ,  erity  +x  +  ^rj— £__7  —  °- 

Prqblema  23^. 

.  596.  Duar  reftar  AB  <Sf 
CD  itafecare  $aE&Ft  ut  __ 
AE.EB=CF.FD.  D 

SitAB=*,     AE=x  lg 
CD=*,     CF=y  p.. 
erit  EB=rf*— x 

FD=J— y  C  lA 

Quare  ax—xz  —by< — yx 


y1  — x1 — by+ax  =  o 
WolfiiOper.Matb.T.l. 

(  I  )  Adbibita  fortmla  noftra  partirnlari .  trit 
{$•5*9) 


Z2C 


— «*=©,   — !>*-«*  = 


a*c 


lr  .        0  — T  r* 

—  rzro&hinc^h^T    qT  = 

—  tf*  —  tn—  —  b 


-mq  *"  1 


+ 


tm* 


tp' 


q 

-rpf 

imq  —  ' 

1  =  V 


im 


ac 


+  a*cb— a 


*c* 


:*»* 


■iT£____ 
b-c  — ' 


hoc  eft  ,       w1  —  -5-41  —  ^** 

.         m— VtT^-^1)  (0 

Quomam  r=  im ,  hoc  eft ,  parameter 
diametro  aequalis/hyperbola  eft  «equila- 
tera  ( §.  505  ) ,  diametro  =  2  v  ( f-** 
—  \b%)  conftruenda.  Cum  diametro 
detcrminata  AB 
agatur  parallela 
HN&cum  MN 
altera  FH ,  ita  ut 
fitFH  =  PN  = 
T*&  CF=T*, 
erit  HN  =  x  & 
MN  =  y  .  Eft 
enim  CP  =  x  — - 
t4,  PM  =>  — 
\b  ,  &  AC  = 
V(^*_  1**;  . 

Quare,ob  AP .  PB 
=  PCl  — AC*  =  PM*. 

x1  — >ax  =y  —  ^ 

y1  —  x*  — £y  +  *x  =  o. 
Ddd 

(*)  byperbolm  tjl  *a*i!attra($.  59«) 

CJ  formula  ntflrm  fro  byptrbola  aqtulattra  tft 

y*~x*  — -ny  +  ipx  +  n*  -f-  m*  —  p*-=c> 
»rir  — ia=- b    -H»p_=»   o*-f-m*— p*=_:o 
fl=ib      P=T*    *%—  ±*%~t£1' 
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HOBLEMA 

KT  G 


E  P 

597.  i*/vr  ra*?*  A  B  defcriptut fit  f e- 
micirculut  ANB  y&aliuf  minor  ERD . 
£x  punHo  qudcunque  N  demittatur  ad 
AB  perpendicularit  PN,  r*- 
*/«>  CN  ,  ?x  punilo  R  perpendicularit 
a/ia  RM  .  Detetminare  locum  in  quo 
funt  omnia  punSfa  M  eodem  modo.  deter- 
minata . 

Sit  AB=4,  ED=/,  AP=  x ,  PM 
=#  erit  PB=*— x,PN= V(*x— xx) 
=v  (§.3  7  7) ,  PC  =  \a—x  ,NR=^ 
*-{-</& ($.*6gG*MW.> 

NC:NP=   NR  1  NM 
frr  ©  =  \a-~\d'S±^ 
Quare  PM  =  *  izl^z.,- 

"""/^'s^,  confequenter  PM* 

=  y*  =  <**©*  :** .  Unde  habeturVy* 
=  d*(ax — x*  )  ,  fubft ituto  nimirum 
valore  ipfius  v*  ,  quae  aequatio  in  fe- 
.  quentem  f  efblvitur  analogiam : 

f  \ax—  x*  =  d*  :  a% 
b.  e.  PM* :  PA  .PB  =  CF :  AC* 

Undc  intclligitur  locum  pun&orura 
M  efle  ellipfin ,  cujus  axes  conjugati 
AB&ED($.43o). 

SCHOLIOK. 

69*-  Appmrtt  idrt  cvromm  ,  qumm  ftrttieilmt  cfl' 
fttttndit  mptmm  prmdiemt  Seiliu»  (*)t(ft  tflipfim, 

i»)  AtcbittA.  «b.  1.  Up.  ?.  C  m. ».  b. 


Co  ROLL  AR.HTM. 
599»  Quontsm  (  Vitk  F%.  r  tmjmtpmp )  PM = »  r 
PM  ==  $dm :  i- »  erlt  PK :  PMr 


hoc«ft(if.xl4.Vf*p:^0 


600.  Super  recTa  HI  defcriBatur  fe~ 
micirculut  HGI .  Sit  recla  qu*ecunquc 
AB  bifariam  divifa  in  C  6*  «Cw- 
ffa  perpendicularit  CD"=GF  .-  Ere~ 
fla  perpendiculari  LN  j?*rDC:AC 
!  =  HL :  AP  &  /«  P  erigatur  pcrpendi- 
cularif  PM=NL  .  Determinarr  /0- 
<r«» ,  in  quofunt  ommapuniia  M  eodem 
modo  inventa  ~- 

Sit  HF=GF=DC=</,AC= a  r 
AP  =  x ,  PM  =>,\  eritex  hypothdi 

AC:DC=APvHL 
*  :  d  =  x  :  — - 
Quare  LI=  xd—dx  :ar=  (  vad—-^ 
dx).a,  &  hinc  LN*  =  (zad%x  — 
a?x%  )  :a%  { §.  1 7  7  ) .  Habemu*  itaqi» 
exbypotbefi 

? = Cz^x— </*x*; .•** 

ideoque  ,  ** :  2*x  — -x*=  d1 :  v* . 

Eft  igitur  locus  quxfitus  ellipfis  , 
cujus  femiaxes  conjugati  AC  &  CD 
($•430). 

SCHOLI  ON. 

601.  EmV/jt/  idt*  tfl  tttrvmm  ,  mtum  Alhertu* 
Duretu»  Daotel  Hsrtmsanuf  (b)/>^- 

ttmftrutmdit  mptmm  prmdifmnt ,  rtfV  tUiffm 
Apciltnimttmm . 

PRO- 

(b)  U  Ut  B^.licfa»  f.T><ci»n> 
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De  Locis  Geometrias, 


P&OBLEMA  *4** 


19S 


4>qx.  Rcttam  DB  ita  ftcart  inV  fi~ 
mulqut  invcnirc  aliamrtfoamy  t  itaut 
xctiangulum  tx  y  in  Jatam  CA  fit  <t- 
qualc  rccianguh  tx  fcgmcntif  partium 

"Sit  DB  =  a,  AC=b ,DP=x;  crit 
PB=rf— *,  confequenterper condi- 
xionemproblematis 

<*x  — •  xa  =  hy 


x* — ax  +  by=z 
Eft  itaque  locus  ad  parabolam 

0-590-  , 
QuodJicum  jcquationclocali  ad  pa- 

a-abolam  generali  modo  inventam  com- 

j»ares;  eritf$.587) 

—  tf :  q  =  b 


±incg=zf 


—  in  ■ 


nx  +  tp  =  o 
jp=  o 


i*1 


.  v=»  

Eftideo  parameter  =— Quare 
yarametro  b  dcfcribcnda  eft  parabola 
^eorfumtcndcnsAMB,  cujus  parsal- 
lera  AD  ,  feu  ^uod  perinde  eftdefcri- 
bitur  parabola  circa  axem  AK($.3$j) 
& in co fit  AK  =  \a% ib\  erit  KB  = 
\a (  §.  388  )  =  IDB,  ideoque  DB  li- 
nea  ad  fecandum  propofita..  Ducla  igi- 
turPMipfiAKparalkla,  eritPD= 


x,PM=y.  Nam  KP  =r  RM=x- 
7*&AR=7tf*:  b~y .  Quare  (§.%%%) 
x2—  ax  +  ia*=z  £y ,  confequen- 
tcr  x*  —*ax  +  by=o. 

?ROBJLEM  A 

603.  Datam 
retlam  MN  /« 
frf/  partcr  conti- 
nuc  proportionaltf 
fccarc. 

SitMN=*,  A  ^ 
pars  prima  =;  x,  fecunda  =  y  ;  erit 
tcrtia  =y : x  &  pcr  conditionem  pro- 
blematis 

x+y  +  y*:x=* 
■■  * 

x1  +  *y  +  y*  =  ax 
y%  +    +  **-—ax  =  o 

Cum  locus  fit  ad  circulum  (  $.  5  9 1 ) , 
aequatia  comparandacft  cum  fbrmula 
generab'  ad  circulum . 

Erit  ergo—  -f  =  i,hoc  eft,  I  =— 

nempc  r=— 1  &  q  =  a« 

Porro 


,  hinc 


+7j=± 


a»  =  o^ 
V  =  0 


22X1— a 
  * 


m=p=za:V% 
Dcfcribatur  ergo  radio  AC  = 
a :  V3  fcmicirculus,  &  fiatob  valorem 
negativum  ipfius  r,  HL :  AL  =  1 :  Vj, 
obvalorem  fcilicet  ipfius  t  negativum 
Ddd  x  trian- 
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tfiangulumLHA 
contraria  ratio- 


ne  conftruen- 
dum ,  ita  ut  an- 
gulus  rectus  fit 
inL,  quiinfor- 
mula  generali  fupnonitur  in  H  ;  ita 
enira prodit/=  Vj  ,  quemadmodum 
ex  regulaenutur  pcr  theorema  Py tha- 
goricum .  Ducatur  porro recta  AHR . 
Quodfi  mterC&Berigaturperpendi- 
cujans  PM ;  erit  AQ  =  x ,  QM  —  y . 
Nam<$.»68G«w.) 

AH:HL  =  AQjQP 


i   =  x 


Unde  PM=  y  +  ix  &  PM»=/  + 
xy  +  ^x* . 

Porro  AH :  AL  r=  AQj  AP 

x  :V*  =  x 

Unde  PB  =  AB-AP=^- 

AP.PB  =  ,*~^\  Habc- 
musideo($.  377) 

y*  4-  *y  4*     =    — 7** 

/  +  xy  +  x*  —  ax  —  o. 

S  c  hoiion. 

804-  Cedtm  mcde  aquatientt  letalet  invtniri  pef- 
funt  pre  Curvit  fuptritrum  ttnttum  aJ  cenflrutnd* 
lota  byptrfefida  .  Primut  fetmulat  gentralrt  cem- 
potarit  Johannea  Cralgint {*)  tarumqut  mfum  dt- 
indt  ubtriut  Holpitalim(b). 


C   A   P   U   T  VIII. 

De  Coujlntfticne  /F 'quatwttum  Supmorum . 


P  R  O  B  L  E 


6c£. 


M  A  244. 


?P  Quationemquamcunquegeo- 
JLxLt  metrice  conftruere . 
1.  Introducaturinaiquationem  datam 

nova  indcterminata,  & 
a.  Hujus  ope  acquatio  in  alias  localcs 
ad  diverfas  curvas  transformetur , 
in  quibus  ncmpc  fint  dux  indeter- 
nr.inataj. 

3.  Conftruantur  dua:  arquationes  loca- 
lcs.  Communiseniniinterfcclio  ra- 
dices  determinabit . 

SCHOLION. 
60«.  Ctnuinum  bee  tquatientt  ttnflrutndi  arti- 
ftrum  pnmut  aftrvi t  Retuius  Fraticifcus  Slufius 
Canenitut  Letditnflt  (c)  ,•  qu,m  peflta  ftcuti  funt 
*  *ff  *>•*•**•  cemmtntati  .  Vi  auttm  mttbedi 
*tm  tnttUigamut      tam  tntmpln  tubitarum  inpri- 

Z'£"u  df  *V*n'nm  emnieennm  Quadratun. 


mi<  <£?  quadrato-qvadraticarum  aquatiemim  illu- 
flraiitr.ut  ,  aueniam  ad  bar  cenflrutndat  fttffrctt  nt  , 
«jru*  /<•<■//  pAim/  C/  felidir  in  capitt  prtttdtntt 
tradidimut . 

Problema  245. 

607.  Conftruere  tequationem  cuhkam 
y3  +  aby  =  a%c. 

vEquatio  propofita  y  (y*  +ab)  =a%c 
inhanc  refolvitur  analogiam 

a  :y  =  y%  +  ab:ac 
ut  nova  indeterminata  in  arquationcnt 
introducatur  &  ejus  opc  aequationes  lo- 
cales  ad  diverfas  curvas  eliciantur ,  fiac 

a  :y  =  y:x 

crit  I.    ax=yx  .    Hinc  x  =  yx:a 
Porro  y :  x  =/  +  ab :  a c  (§.  1 6  7  Aritb.) 

hoc  cft ,  rf*  +  ab : 

feu($.ri4'x  +  b  :c 

II. 
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II.     X*  +  $X  =  fJ 

ax  =  y* 
x*  +  ^«=  cy 


De  ConflruQiotte  &quat\onnm  Superiorum .       z  97 

I    Agcdura  itaquc ,  conftruamus  x- 


III.  a x— •  xl  — •  £x  =  y*  —  c y 


ax=zy 
x*  +  £x  =  f> 


IV.  x*  +**  +  £*  =y*  +  <7 
x*  +  £x  =  f  y 


V. 


y5  +       =  a%c 


acy 


„3 


+  bs  ~ac 


VI.  xy  +  ^y  =  ^ 
Habemusideo  aequationes  locales : 

I.  >*— •  <*X=0 

II.  x*  +  £x — fy  =  o 

III.  y*  +  x*— -ry  + Jx  =  o 

 4X 

IV.  y* — x*  +  cy — ax  —  o 

— .  bx 

V.  y*  +  "* 

VI.  xy  + 


b 


ac 


=  o 
=  0 


Locus  primus  &  iecundus  funt  ad 
parabolam ;  tertiusad  circulum ;  quar- 
tus  ad  hyperbolam  xquilateram ;  quin- 
tus  ad  ellipfin ;  fextus  ad  hypcrbolam 
antra  afymptotos . 

Equidem  conftrudtio  aequationis  ab- 
iblvipotelt,  duobus  quibufcunque  lo- 
cis  combinatis ;  przftat  tamcn  nonnifi 
circulum  cum  unaex  (eclionibus  coni- 
cis  combinari  ,:  non  tam  quod  circu- 
lus  fit  locus  planus (  ut  vulgo  cum  Car- 
tefto  fcntrunt ) ;  fcd  quia  facilius  dcfcri- 
bitur  fc&iorabuscoau 


quationcm  propofitam  primum  opc 
zquationisad  parabolam  y*> — ax  —  o 
&  alterius  ad  circuUimy*+ x* — cy  + 
bx-~~ax  —  o . 

Locus  prior 
conftruitur ,  fi 
paramctro  a  pa- 
rabola  defcriba- 
tur  :  crit  origo 
indeterminatz  x 
inverticc,  nem- 
pcAP=x,  PM 

Procirculo  crit 
vi  theorematis 
generalk  ($.5«$) 


^-  =  0 
n 

8chincg—f 


('*+/*  )=**  =  « 

 i»*+p*=w*  

V<***  +  ***— ^*+^*)=i» 

Quodfi  crgo  ra- 
dio  AL  =  m  femi- 
circulus  AMB  de- 
fcribatur,  fiatque 
LK=-^~~ ;*  , 
quia  valor  ipfius  /> 
negativus,  oc  KD 
=  -jr,  atque  DQ_ 
ipfi  AB,  QM  ve- 
ro 


rem  ipfius  p 
,  ipfi  KD  paral- 


inter  K  &  A  ob  va 
negativum ,  li  b  t>  a 
leladucatur:  erit($.  588.  s89)*origo 
indeterminatx  xinD,  ncmpcDO  = 
x&QM=y. 

Si  jam  circulus  cura  parabola  com- 

binan» 


29?    Eleqenta  Analyfeos .  Part  L  Se&.  IL  Cap.  VIII. 

Quodfi  fucric  a  >  b  ,  crit  p  =  \s 


binandus,  quoeademfit  indetermina- 
tarumorigo ,  punclum  D  in  A  &  DQ_ 
fupcr  AP^adercdebet.  Quare  li  fiat 
perpendicularis  KK=~c  &  ajtera  KL 
z=-\b-—\a  ;  crit  centrum  circuli  L 
&  radiusLA.  Quodii  is  defcribatur, 
fecabit  parabolam  in  unico  punclo 
M  .  Dico  fcmiordinatam  parabol» 
PM  efle  radiccm  veram  arquationis  , 
radices  duas  reliauas  nonnifi  jmagi- 
narias. 

EftnimirumAK=PR=4r,  KL 
=  idcoqueLA^rYVi/* — 
~ab  +  \a  +  -\c 2  )  ,qui  eft  radius  circu- 
li  per  fupcriusdemonftrata ,  & ,  fi  PM 
MR—  y — lc,  Porro  AP— KR 
=>* -*  ^  ( §>}  9 1 )  >  confequenter  LR= 
y»  +  \b~ka  &  hinc  ob  LM*  feu 
LAx  =  LRl  +  MR*  (  $.  4 1 7  Ccom. ) 
4.  v  + 1,»  -  j£  +  Jjz! 

+  ^~/~^  +  v+/~*v 

hoc  eft, 


i;  +J2l 

al    *  a 


■cy=zo 


y  +  abyx—-axcy  zz  o 


— y^,  confequenter  cum  -valor  ipfius 
/>iit  pofitivus,  punclum  K  cadet  nJ- 
tra  centrum  L  rerfiis  B  ,  &  KL  =» 
4-4— t^,  KD  =  £rutante.  Cattera 
fiunt  ut  ante .  Cadit  vcro  tumcentrnm 
Linfra  AK. 

Conilruamus  porro  eandem  acqua- 
tioncm  combinato  circulo  cum  ellipfi  - 
Quoniam  Jocus  ad  elhpfin  eft  y*  + 


acy  ____ 


=  o;  erit^.  588) 


T  =  ° 
hinc  q=.f 

t    a 

—  V 

Ac 

**  =  T 


«*c* 


iro 
t«1 


—  m' 


ac 

*nr 


-  —  O 


im 


Eft  itaque  ratioparametri/ad  dia- 
mctrum  z/wut  4  ad£:  cllipfis  diame- 

tro  AB  =  V~-  &  parametro  r  defcri- 

benda 
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it  cnim 


l:a  =* 


ac* 
4b 


•x*:y « 


<c* 


m*c* 


acy 


+ 


a*cl 


>  "f — b 


acy   


b 


Porro  KR=QF  —  x ,  KL= 
i,»,  KFrzQR  —     ,  ideoque  MR 
=  MQL—QR=>— \c,  RL=x  + 


199 

\h~  \ar  confequenter  (§^ij  Gcm. ) 
LF*  =  ML*=KL*  +  KF*=  \h% 
\ah+  ±a*+  |r*=MR*  +  RL*= / 
— cy  +  \c%  +  x%  +  hx  +  \P—#x  — 
\ab+\a*. 

Unde  habcmus: 


y*  +  x% cy  +  hx  — >*r  =  o 
hoceft,  ob  x*  =  *y— hy%  :  * 

yx+cy     hf\-~cy+  bx  — rrfx=or 


ay*— by1 


+  Jx — ax  —o 


Oe  Conjtru&ione  /Fquatlonum  Supertorum. 

hcndi  &  in  certtro  Cerecla  perpendi- 
culariCF=*r:  xhr  du&ifque  Fa  ipfi 
AC&QMipfiCF  parallelis  T  erit  FQ_ 
=»&  QM  =  y ,.  origo-ncrnpc  indeter- 
minata.  x  in  F  r  Circulus  itaque  ita 
combinandus  cum  ellipfi  _  ut  pun&um 
E>  in»  F  &  DK  fu- 
perFCcadat,.  hoc 

«ftr  FC=-£con~ 

tinueturinK,.  do- 
ncc  fiat  FK  =  -_r 
(dt?  cninr  b>a,hinc 
hc  >-  ^fjCOnfcqucn' 
tcr  c>ac:b)$L\n 
K  erigatur  perpen- 
dicularis  KL  =  ^A—  \a ,  eri 
pcr  przcedentia  L  ccntrum,.  LF  ra- 
dius:  circuliy  qui  defcriptus  ellipfin  in 
M  fecabit,  DicoQM  efTeradicen*  x- 
quationis . 

Ponamus  enim  QM  =  y .  Quoniam 
CF=PQ==  ac:  zbdc  F(±pzCP  =  x , 
-AC=  \Y(  ac%:h  >;  erit  PM=QM— 
VQ=y—ac:  zh ,  AP  =  \V( ac*:  h) 
—  x ,  PB=  \V(  ac%:h}  +  x  rPM*= 
y%~aey:b+a%c%'.+h%  &  AP.PB 
=:  ac% :  +b  —  x*  ,  &  ex  natura  ellrpfis 

C$-4l0> 


feu*y  .  by  =  ax—bx 


y* 

*  — 


^r  — 


y*-a%cy~ahy% 

"3  *  Z — y 

y3  +  ahy~-a%c  =  o* 

Conffruamus  denique  eandem  sc- 
quationenv  corabinatis  loco  ad  liyper- 
bolam  intra  afymptoto»  x}+  by— * 
ac  =  o  &  loco*  ad  circulum  yl  x* 
— cj  +  bx—-ax=  o  -  Pofterioriico  1- 
(Iructionem  jam  tradidimus  :  altc- 
rius  conftruclio  clrcitur  coniparatio- 
nc  scquationis  prcrpofitac  cum  formu- 
la  gcncral»  pro  locis  ad  rryperbolam 
intra  afymptotos  inftituta .  fiftncinpe 

(f  591  > 

Y=«  P  —  °    —*"=*     —  *w  =— 

*=/  -r  =«  hin«*»=f  «7=- 

Jungan- 
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.,y  +  I^=V-^+T^+^% 


OT  g 

Jungantur  ipfi  AR  =  *  recta  RI  _ 
*  &  indefinita  AS  ad  angulos  rectos, 
quac  crunt  afymptoti  hyperbohe  a:qui 
laterae  pcr  pun&um  I  defcribcndx 
($.489).  Fiat  AD  =  £,  quia  valor 
ipfius  b  negativus  ;  erit  NM  =z  DT 
=  x,  TM=zy($.  cit.).  Quodfi  jam 
circulus  cum  hy- 
pcrbola  combinari 
debet;  punclum  D 
in  D  &  rc&a  D^_ 
fuper  DT  cadere 
dcbet.  Scilicct  ex 
D  in  K  transfera- 
tur  DK  =  \c  &  cx  jgf^-J 
KinL^  —  {a.  A 
Radio  DL  defcribatur  circulus  &  cx 
pun&o  interfeclionis  circuli  atque  hy- 
perbolas  M  demittatur  perpendicula- 
ris  TM .  Dico  hanc  efle  radiccm  xqua- 
tionis . 

Quoniam enim AR  —  a,  RI  —  c , 
AD  —  PN  = b  ,  NM  =  DT=x  , 
TM  =  AP  =  y ;  erit  AT=  PM  =  J 
+  x&ob  AR.RI=AP.PM(^.5oi) 
ly  +  xy  —ac  9  confequenter  *  —  — 

— Porro  Kr  =  NM=x,  LK  = 
^b—* \a ,  DK  =  Tr  =  ^.  Ergo  Lr 
=x  +     — rM=y  — -jr,  &ob 
LM1  =  Lr*  +  rMl  (  §.  417  ; 


—cy  ■ 
hoc  eft 

y 

feu 


—  c  y  =  ax  — •  x*—  _-jc 
—  (a-—  x— r  £)  x 


/-„=(  —  f  +  l—l )  ( t) 
hoc  eft, 


•ry  = 


y  -— <y 


=«*Vy—  *V- 




tbyx+abcy 


yJ  =  *V  — 
y3  +  <*£y — 4V  =  o 

Scholion. 

6ot.  Mirttbunturfertt  ,  ?<tt"  tyrenet  funt  in  altith* 
ribut  ,  f«W  f4«t  eptroft  cenfruxerimnt  trquatie- 
ntm  ,  quetptr  rtgu/amCittedi  ept  circuli  &  para— 
ieltt  admodumf  acilt  cendruitur  .  Xf<4  netent  vtlim  , 
ftomttritat  dquatienum  cenfirticirnttt  nulliut  frra* 
in  praxi  tjftufut,  cttm  tidtm  falitfaciat  mttbednt 
txtraitndi  radictm  ptr  approximationtm  .  faciunt 
vtre  ad  txtrctndam  ingenii  vim  4$  rtcludtndot  iit- 
vttttienum  fenttt .  §uameirtm  mttiedur  invtnitn- 
di  cenftrttHientt  ifiiufmedi  quam  maxim*  txplicari 
de-ttt. 

PrcJblema  146. 

609.  Conftruere atquationem  cubicam 
y*  —abyzzzafc . 

jEquatio  propofita  in  hanc  refblvi- 
tur  analogiam : 

aiyzzzy1  ~ab;ac 
Ut  nova  indeterminata  in  zquatio- 
nem  introducatur  &aequationes  " 
les  diverfac  inde  eliciaatur ;  fiat 
a.y  =  y:x 

erit  — — 

I.     ax  =  y*&hincy* :a  =x 
Porro;  y  :x  >ab:  ac 

hoccft,  ax—ab:ac 
feuf$.ii4)       x —  b  :  c 
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x*~  bx 


cy 


II. 

ax  =  > 
x*—     =  cy 

TTT  

IV.  *x  — *>=/•— x*+*x 
xl—  bx  =  cy 


ry=rx* —  bx 
~ax~xx  +  bx  =z  y1 — cy 


V. 


2 1 


t>v2 

— =0 


acy 
b 


yl—aby  =  a\ 
axy — aby  =  a%c 


VI.        *> —     — liC 
Habemus  ideo  arquationes  locales 

I.  >x  —  *x  =  o 

II.  —  £x —  <r>  =  o 

III.  y*  +  xx— •  f>—Jx  =  o 

—  rfX 

IV.  >*-.xx  +  ry  + Jx  =  o 

—  ax 

V.  /-Hl  +  ^  =  o  ' 

VI.  x> — by — <ac  =  o. 

Locus  primus  &  fccundus  funtad  pa- 
rabolam ;  tcrtius  ad  circulum ;  quartus 
ad  hypcrbolam  arquilateram ;  quintus 
ad  hyperbolam  fcalenum  ;  fextus  ad 
hyperbolam  intra  afymptotos . 

'Cum  sequationcs  locales  nonnifi  fi- 
gnis  dirlcranr  abiis,  in  quas  a:quatio- 
nem  problcmatis  prxccdentis  rcfolvi- 
mus  ;  arquatio  pracfentis  eodem  fcre 
ivodo  conftruitur  ,  quo  pratcedcntem 
conftruximus:  id  quodin  unico  cafu, 
quo  circulus  cum  parabolu  combinu- 
tur  ,  oftendiflc  fuffeccrit . 

Locus  ad  parabolam  (ViJ.  Fig.feq. ) 
y- — ,ax  =  o  conftruitur  utin  problc- 
jnate  prarccdente ,  fi  paramctro  a  pa- 
rabola  cicfcribatur :  critorigo  indetcr- 
Waifii  Ofcr.Matb.  Tom.L 


minatse  x  in  vcrtice ,  nempc  AP  =  x g 
PM  =  >. 

Pro  loco  ad  circulum  >*  +*x — cy — ; 
bx  —  ax  =0 ,  crit  vi  theorematis  gcne- 
ralis  ($.'589)^  =  0  &  binc  ^  =/ 


=  b  +  a 


n  =  \c 


nz  +  /x  =  m 


% 


±c*  +  Lp  +  \ab  +  -.a*=m 


■L 


V(t^*  +  +  kab  +  ±a%)  =  m 
Quia  crgo  in  circulo  origo  indetcr- 
minata:  x  diftat  accntro  qvantitate  \  b 
+  \a  &  alterius  y  qu&ntitare  \c ,  fiar 
AD=  +  7^ &  perpcndicularis DH 
=  ~c  atque  radio  AH  dcfcribatur  pcr 
verticcm  parabolae  A  circulus  ,  crit 
PMradix  vera  jequationis,  QNdcqn 
erunt  falfa:. 

Nam  AHX=MHX=HDX  +  DAX 

=V  +  \ab +±b%  +T< ■  *($+ 1 7  G>oi».;, 
AP=>x:^ff^O,PD-HR=  £ 
—  T<* —  4^ ,  MR=y —  Tr  » confcqucn- 
tcr  ob  HMX  =  HR1  +  MRX  (      1 7 

Cfo«rOUs+  t^+  ^l+  • 
E  e  c  >x  + 
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^  +  ^-^f  +  ^  +  V*+?~- 
<7  +  t'\ 

hoc  eft , 

-7  "l 


y3  —aby — <*V  =  o 
Problema  147. 

610.  Conftruere  aquationem  cubkam 
y3  —  aby  =— a*c. 

iEquatio  propofita  y% — aby  = — 
a*c,  hoceft,  a  c—aby — y3  inhanc 
refolvituranalogiam: 

a:y  =  ab — y*:ac 

ut  nov*  indctcrminata  introducatur, 
fiat 

a:y  =  y:x 


crit  I.  <**=/.  Hinc  x=y*:a 
Porro  y:x  =  ab —  y*:ac 
hoc  cft  ab—ax:ac 
fcu  (^.124^  b' 


x :  r 


II.     bx  —  x*  =  cy 

ax  =  y*  ax=y* 
bx  —  x1  =cy      cy  =  bx  — x* 


III. 

IV. 


VI. 


ax  —  bx  +  x*  —  yz — >cy 

ax-—cy  =  yi  —  bx  +  x* 
bx~-x1  =  cy 

cy 


aLc  =  aby — / 
a*c=aby  — axy 
ac  =  by  ~xy 


les: 


Habcmus  idco  aequationes  loca- 


I.  y*  —  ax  =-o 

II.  x1 — bx  +  cy  =  o 

III.  /— x*  —  cy  +  bx  r=o 

— -ax 

IV.  y*  +  x1  +  cy~-  bx  =  o 

—  ax 

V.  =  0 

VI.  xy —  £y  +   *r  =  0 

Locus  primus  &  fecandus  funt  ad 
parabolam  ;  tcrtius  ad  hypcrbolam 
xquilateram  ;  quartus  ad  circulum  ; 
quintus  ad  hyperbolam  fcalenam  ; 
fextus  ad  hypcrbolam  intra  afym- 
ptotos . 

yEquationes  locales  dcnuo  nonnifi 
fignis  dirfcrunt  ab  iis  ,  quas  in  pro- 
blemate  145  (  §.  607  )  rcpcrimus  . 
Quare  denuo  nobis  fuffeccrit  ,  con- 
ftru&ionem  opc  parabolx  &  circuli 
oftenduTe . 

Quoniam  locus 
ad  parabolam 
y*  =ax  \  para- 
bola  denuo  con- 
ftruitur  paramc- 
tro  a  &  origo  in- 
determinatx  x 
eft  in  rcrtice 
axis  A . 

Pro  circulo  , 
cujus  acquatio  y* 
+  x*  +  cy*~bx--ax  =  ot  vi theore- 
matis  generalis($.  589) 

lr_   ^  ^  ^     ^  i  —  a 

\inc 


n*  +p*  =  m* 


ic*  +  ±a*  +  Lab  +  i**  = 


m 


V(\c*  +±a*  +\ab+ib*)  =  m 

Defcri- 
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Dcfcribatur  ergo  ra- 
dio  AC  =  iw  fcmicir- 
culus ,  du&aque  FLS 
intcrvallo  CL  =  ~c 
diamccro  AB  parallc- 
la;  crit  SQ  =  x,  QM 

Quamobrera  ficircu- 
lus  (  K/</.  F/g.  p^rg.  prarc. ) 
cum  parabola  combina- 
tur,punctuin  S  fupcr  A  &  SL  fupcr  AD 
cadct .  Quare  fi  fiat  AD  —  \a  +  \b 
&  erigatur  perpendicularis  DH  =  \c ; 
crit  AH  =  V(^*  +  t^  +  t^  + 
±cx  )  radius  circuli  per  verticem  defcri- 
bendi  &  PM  radix  vera  jequationis . 

Nam  AP  =  /:<*  ($.  l<)i  ),  hinc 

DP  =  HR  =  \a  +  ~  •  Porro 
MR=y+  ir.QuareobHMx=MR* 
+  HRl(5.4i7C^w.),  ^*+i^  + 
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Ut  nova  indetcrminata  in  aequatio- 
nemintroducatur ,  fiat 
*:y=y:x 


^•+^=*r-/  +  i 
^  +  ^+^+ry  +  i 

hoc  cft , 


+  ry  =  o 


>* — +  axcy  =  o 

—5  ;  ;  > 

y — *Jy +  *V  =  o 

COROIL  ARIUM. 

61  ?.  Sicirculua  parabolam  tangit,  oniHi  in- 
•erfeftiones  coincidunt  ,  ideoque  omnej  radiccs 
squationis  funt  xquale» . 

SCHQLION. 
«il.  Ctnfiruilieutt  ptr  tirculum  4f  pursbtUm  , 
quat  dtdimut  ,  cnncidumt  cum  iit  ,  quctt  bsbtt  Car- 
tefiUJ  (a)  ,  ttfi  *iit  mede  trut*  • 

Probl  ema  148. 

6i$.  Conftrnerc  cequationem cubicam 
y3  +  ay*  —  aby  =  a*c . 

(a)  Gcomttl.  l.b.  J.  p»g.  «J.  &  fcqq. 


crit  I.  axz=.yx.  Hincx=y*:<* 
Subftituatur  *xpro  yx  in  asquationc 


data 
crit 


axy  +  axx  —  aby=  axc 


II.    xy  +  ax — by  =  ac 


xy1  +*xy — byx-~axx+abyz=acy — **c 
■ — <*xy 


xyx-—byx — —acy — aby 
axx—abx——axxzzzacy——aby—>a  c 


III.  x* — £x — ax—cy — by—~ac 
ax  —y* 

IV.  2*x—  x*  +  *x=y*  —  f y + *y + 4t? 
z=zcy~by—ac 

ax=zyx  

V.  x* —  bx  =zyx  +  cy—by — ac 


=ax+ cy—by— 


ac 


tx1 


VI.— ^       /  —  — r     b  — F 

Habemus  ideo  xquationes  locales : 


I. 
II 


y  —ax  =  o 
xy  +  <*x  —  by-—ac  =  o 
"  — -bx  — -  f  y  +  ac  =  o 
—  ax  +  /y 
j*  +  x*  — cy  — «  i4x  +  <w  =  o 
+  *y—*x 

V.   /—  x*  +0  +  **— =  ° 
~*y 

viy^  +  ^  +  ^-^^c 


iii.  . 

IV 


<iy 


Locus  primus  &  tertius  funt  ad  pa- 
rabolam ;  fecundus  ad  hyperbolam  in- 
tra  afy mptotos ;  quartus  ad  circulum ; 
quintus  ad  hyperbolam  zquilateram  ; 
lexcusad  hypcrbolam  fcalcnam. 

Ecc  z  Con- 
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Conftruamus 
sequationem  co- 
binando  circu- 
lum  cum  parabo- 
la.Locus  ad  para- 
bolam/ — ax— 
oconftruitur,  fi 
paramctro  a  pa- 
rabola  dcfcriba- 
tur ;  cujus  vertcx 
A  origo  ipfius  x . 

Pro  circulo>a  +xa  —  c y  +  by  —  zax 
— ■  bx  +  ac  =  o  crit  vi  thcorcmatis  ge- 
neralis(£.  589  ) 


—  T  — 


q    ~°    "—     = —  c  -f-  B      — — — 1«  —  <S 
hinc 
*=f 


P  =  "  "f- 


n 


+  p% — «ia  =  ac 


»*  +  p*  — >ac  —  mx 


\c%-\bc  +  lb%+a%  +  ab  +  ±-b%-ac  ■=  m% 


V(^-+(^  +  ^-.i0*)  = 
Jungatur  ipfi  IL 

=  a  ad  angulos  re- 

closLRipfi  acqualis 

&  rcfccctur  LH  = 

PN=i-o-.^icrit 

Fiat  DL  —  HC  = 
■\b\  erit  CR  =  «, 
ideoquc  radius  circu- 
li ,  quo  defcripto  ha- 
bebitur  IP  =  x  &  PM  =  y. 

Eft  enim  NM=  PM — PN  =  y  + 
Lb-—\c,  ideoqueNM1  =ya  +  by  + 
^1  —  O-— +  PorroDP  = 
IP  —  iD=x~a  —  \by  idcoque  DPl 
=CNa=*a — %ax—bx+a%+ab  + 
ib* .  Quarc  cum  Ct  CRa  =  CMa  = 
NM*  +  CNa  ( $  .4  r  7  ) ,  &  CM 1 
=  +      +  a*  +  ^+  ^ 


|  — erity*+xa— ■ry+Jy-^xrfx—; 

£x  +  ac  =0,  qusc  eft  aequatio  ad  con- 
ftruendum  propofita.  Circulus  itaquc 
rite  conftructus . 

Si  jam  circulus  cum  parabola  com- 
binatur  (  Vid.  Fig.  1  bujur  pag. ) ,  pun- 
c~tum  I  in  verticcm  parabolae  A  &  IP 
fupcrAP  cadit.  Quarc  fiatAL:=<»; 
eritLR1  =  a%($.  388),  hoccft,LR 
=:a  .  Fiat  porro  LH  =  ~c — -tb  ; 
crit  HR  =  a  +  l-h— .  \c .  Fiat  dcni- 
que  DL=  HC  —  \b  ;  erit  QR  radius 
circuli  per  punctum  parabolz  R  ex 
centro  C  defcribendi  &  femiordinata 
PM  radix  aiquationis . 

Nam  PN  =  LH  =  \c-—\b:  hinc 
NM  =  y  +  \b  —  {c  .  Ex  natura  pa- 
rabolac/ :  a  =  AP ;  unde  DP  =  CN 

=:  y—  —a  —  \b .  Quare  cum  fit  ($.4. 1 7 

Gcom.)  CMa  (  =CRa  )=CN+NMa; 
\b%  +  al+ab  +  iP—ac  —  \bc  + 

±r  +  ,»  +  ^  +  x^— ^  —  ^  + 
tc%,  hoc  eft, 


by* 


+  by—cy  +  ac-=iO 


—  y—* 


y  +<*yL  —  aby  —  a%c=o. 

SCHO  L  I  O  N  - 

614.  Sstit  iit}u*$ ,  qutmodo  nquatiexnm  cabira- 
r*to  cafut  re!i>jui  ctnftmi  dtbtamt  ,  ut  idt»  piura 
addtrt  fuptrvacaneum  jttdictmttt . 

Problema  149. 
615.  JELquationembiquadraticam  y4 
+  abya  +  aacy  =  a3d  confirucre . 

Ut  nova  indetcrminata  in  arquatio- 
ncm  introducatur,  fiat 
a:y=j>:x 

crit  I.  ax  =  /.  Hincx  =/  :  a 

Hoc 
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Hoc  valore  in  xquatione  data  fub- 

ftituto  prodibit 

* V  +  aby*  +       =  *  d 
  »b 

tt       *   1    »x*     ,    acy   a*d 

II.  y  +  —  +  —  —  — 


itcni4  x 


*  +  a*bx  +  a*cyzz\ad 


III.  xl+^+^=^ 


x*  +  bxzzzad — <7 

rfX  =  >* 


IV.  x*  +  bx  +  axz=y 
axz=y* 
x*  +  bx  z=  ad—cy 


+  ad~cy 


V.    rfx—x*— *x  =  /  —  ad  +  cy 
Habcmus  ideo  oequationes  locales ; 
I. 
II. 
III. 
IV. 


y — axzzo 


- — - —  O 


e*  4-fo  +cy — ad  =zo 
p*  — x*— — »£x  +  <*</  =  o 

 <fX 

V.   /+x»+*7  +*x— ^  =  ° 
— ax 

Locus  primus  &  tertius  eft  parabola; 
fecundus  ellipfis ;  quartus  hy  perbola  ac- 
quilatera  ;  quintus  denique  circulus . 

Conftruamus  primum  acquationem , 
circulocum  parabola  ax  z=  y*  ccnbina- 
to .  Conftruatur  parabola  MDN  para- 
rrietro a  ,  crit  DQ  =  x ,  QM  =/ . 

Pro  circulo  7*  +  x1  +  cy  +  bx — ax 
~—adz=o  crit  vi  theorematis  gencra- 
lis($.  5*9) 


n*  +f~mx  zzz  —  ad 
n*  +p*  +  ad=zm* 


** 


+  La*  —  \ab  +  \bi+adzz:m* 


V(  ±c*+  ±a*—\ab+  ±b*  +  ad)z= 


m 


Ere&a  in  D  perpendiculari  DK  =' 
QP  =  \c  ob  valorcm  ipfius  c  ncgati- 
vum,  ducatur  per  K  recta  indcfinita 
AB,  fiatque  KC=  T*—  \b,  crit(S.4i  7 
Geom. )  DC  =  V(  ±c *+  ±a*  \ab  + 
±b*  ) .  Fiat  porro  DI  =za  &.  continua- 
ta  DC  in  H ,  doncc  HD  =  d ,  quxra- 
tur  mcdia  proportionalis  DL  (§.  317 
Geom.),  quxerit  Vad:  confequcnter 
LC= V( \c* +±a*—  k*h  +  \F  +ad) 
($.417  Geom. )  clt  radius  circuli  ex  cen- 
tro  Cper  Ldefcribcndi,  qui  cum  pa- 
rabolam  fecet  in  M  &  N ,  crit  QM  ra- 
dix  aequationis  vera ,  RN  falfa. 

Eft  enim  PM  =  y  +  4<  >DQ=KP 
=/*:*  ($.388),  CP=KP— KC  = 

y--—  \a  +  \b .  Quare  (§.  4 1 7  Geom. ) 

ob  MCl  feuCLl=  PM*  +  PC1 ,  \c* 
+  U*  ~  hab  +  hb*  +adz=v*+  cy 

+  ^+^-/+^  +  ^~t^ 

+  7*V 
hoc  cft , 


r 


+  cy  =  ad 


/  4,  aby*  +  a*cy  =  a'd 
Combinemus  eundem  circulum  cum 
ellipfi,  quamdefinit  squatio  fuperius 

repcr- 
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rcpcrta^*  + 


ax' 


t»     •    b  '  b 

Erit  vi  theorematis  gencralis  (5.588) 


biuc 


»=• 


ib 


a*d 


Cooftrtiatur  locm 
fid  circulum  ut  antc , 
nempe  ut  fit  DK  = 
£f,KC=  ^-^* 
DI=*,DH=</, 
ideoque  DL—  VaJ 
{§.317  Gcom.)  ,con- 
fequenter    LC  = 

+  ^1+<*/)($.4i7 
Geom.) . 

Jam  cum  origo  m- 
determinatx  x  fit  in 
D ,  &  valor  ipfius  a 
inellipfietiam  nega- 
tivus  &  ;  =  o;  cxDK  refeceturDG 
=  ac:  xb  &  per  G  ducatur  AB  ipfis 
DQ&  KP  paralleb  fiarque  AG= BG 
=  V(ad  +  ack  :+b).  Tandem  circa 
ABtancjuam  axem  defcribatur  eliipfis 
AMB  ,  m  qua  axis  A  B  ad  parametrum 
=  b:  a.  Dico  QM  efTc  radicem  aequa- 
tionisveram.  Eft  enimGR— DQ— 
x,  MR^rMQ^+qR^MQ^+DG 
=y  +  ac:xb;  ratio  diamctri  ad  pa- 
rametrum  z=b:a  ;  AG  =  V(*/-f- 


acx:^b).  Quare  ex  rutura  ellipfis 
(5-4*0 

a:b=RW :  AG*— GR*=(BR .  R  A) 


1  „i 


a 


ac' 


^f  +  0  +  ^-=^+^-^ 


fzzad- 


bv 


Porro  PM=  MQ_+  QP  =  MQ  + 
DK=y  +  \c;  CP=K>— KC=z 
DQ-~.CK  =  x— i*+f*. 

(Jiamobremob  MC*=LC*=PM* 
+  PCl  (§.  417  G«*.)  ^  +  V  — 
7**  +  ^*+  *J=z?+cy  +  U%  +  x* 
—  *x  +  V  +  Jx  —    J  +  i*1 , 

h.  e.  /  +  xx  +  cy     ax  +  bx  =  ad 

xl  =  ad  +  ax  —~  bx— yx  —  cy 
Habemus  ergo 

ad — •  — — =*  + <*x — bx — j*—  f  y 


£x  — •  <*x  =  • 


— t 


x  =  y  : 
x*=/:*1 

y4  by* 
hocefl,   ~  ty,  vi 


a*cy 


yAz=ayd—abyx-- 
y*  +  aby%  +  axcy  =  ald 

CoROlLAU  UM. 

4'«.  Si  ctrculuscurvamconicani  areccaagitnc 
fccat,  radices  ooines  funt  impoifibiloa  % 

Problem  A 


250. 


617.  Conjlruerc  arquationem  biqua- 


draticam y  +  abyx  — •  a%cy 


ld. 


Ut  nova  indeterminatain  aequatio- 
ncmintroducatur,  fiar- 
a:y  =  y:x 

crit  I.     =  ax.  Hincx  ==  j* :  <* 

Si 
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ConJttuSim 

Si  ralor  ipfius  y*  infcquatione  propo- 
fitafubftituatur;  prodibk 

a*x%  +  aby%~  *%cy  =  — 

-  sb 


II. 

Item 


*v 


III.  x*  +  Jx  =  ^— *</ 


ax  =  y 


IV. 


x*  +  £x  +*x  =  /  +  <7 — ^ 
<*x  =?* 
4-  ^x  —  cy — ad 


x 


V. 


-x*  —  bx=y%—-cy  +  ad 

Habemus  ideo  sequationes  loca- 
lcs: 

I. 

II. 

III. 
IV. 


yx— ax  =  o 


y*  + 


a>.  * 


«ey 


=  o 


V. 


b  b      '  b 

xl  -f  bx—cy  +  ad=  o 
/—.x*  +  f? —  hx — ad=o 
— ax 

y%  +  x%  ~cy  +  hx  +  ad  =  o 
<—ax 


Locus  primus  &  tertius  funt  paraho- 
lse;  fecundus  eft  ellipfis;  quartus  hy- 
perbola  acquilatera  ;  quintus  denique 
circulus. 

Dabimus  conftru£tioneni  percircu- 
lum  &  parabolam . 

Procirculovi  thcorematis  gencralis 
($.589; 


xr 


hinc 


=  ad 


+  p%  —  ad  =  mx 


Ducatur  recla  CR  &  fumatur  C  pro 
centro  circuli .  ErigaturCK  =  \c  ad 
CR  perpcndicularis  &  perK  ducatur 
AP  eidem  parallela  .  Fiat  AK  =  ±a 
—  ~b ;  erit  in  A  origo  indeterminatae  x 
&  AC=V(  \c%  +  ±a%—{ab  +  ±b%). 
Fiat  Al  =  d ,  AH  =  a ;  quxratur- 
quc  media  proportionalis  AL  =  Vad 
($.327  Geom.).  Porro  fuper  AC  de- 
fcribatur  femicirculus  &  in  co  appli- 
ceturGA  =  AL=VW;  eritGC  = 
V(\c%  +  ±a%  ~  \*h  +  \b%  —  ad  ) 
(  §.  4 1 7  Ceom.)  idcoquc  radius  circuli . 

Quoniam  in  parabola ,  cujus  sequa- 
tio  y  — *ax  =  o  origo  indeterminatx 
x  in  verticemaxis  cadit;  circa  axem 
AP  parametro  a  defcribatur  parabo- 
la:  dico  PM  effe  radicem  aequationis 
veram . 

EftenimMR=PM~  PR  =  PM 
-CK=)-if;  AP=/:*&CR 

=KP=AP—  AK=y~  —  \a  +  \K 
confequenrer  ob  CM1  =  CGl=CR* 
+  MR*(£.  417  Geom.)\c%  +  \a%-« 

\ab  +  ±b%—ad=  £  — /  +  Ul  + 

hL  —  \ab  +  ±b%+y%~  cy  +  \c%> 

I  hoc 
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hoc  eft, 


y*  +  abyL-—a*cy  =—ad 
Cum  locoadcirculum  defcriptoeo 
dcm  modo  ,  quo  in  problemate  pne 
ccdcntc,  com&naturlocusadellipfin 
Lubct  vcro  adhuc  conftru&ionem  da 
rc  per  circulum  &  hyperbolam  acqui- 
lateram  >*  — -x*  +  ry  —  bx  —  ax 
ad=o. 

Eft  autcm  vi  theorematis  generalis 
(§.  59°) 

7.T  t 

 =  o  — —  =— i  —  t»T=*  zp  —  —  a  —  b 


m1  —  i*1 


+         +  f*1  — V*—  *d 


m  =  V(  f -*  +  f     +  f '*  -  f  *  —<0 

o 


Conftruclo  nempe  cjrculo  ut  antc, 
itautfitAK=f*--f/*,  CK  =  fr, 
ideoque  CA — V(  f  *  *  —  f  *£+  t**  + 
f  fl  ,  AH—a  ,  AI—  dy  idcoque  AL= 
AG  =  Vady  confequenter  GC=  MC 
=VUf*  —  i**+  ^*  +  \S~ad). 
Quia  origo  indeterniinatx  y  in  hyper- 


bola  obvaloremipfius»negativum  ab 
axe  verfus  finiftram  diftat  intervallo 
\c ,  fiatKT  =  f£-,  ducaturque  per  T 
re<£ta  OS  ipfi  AP  parallela  &  ad  hanc 
AFpcrpendicularis. 

Quoniam  porro  ob  valorcm  ipfius  p 
negativum  indeterminatac  x  origo  a 
centrodiftat  intervallo  f<*  +  ~by  fiat 
F0=  U  +  f  J &  OQ=r  V(  iax  +  f 
+  f  ff*  —  *</);  erit  O  centrum 
&  Q  vertex  hyperbolac  xquilaterae  ; 
quxfi circa axem QS dcfcribatur ,  cir- 
culum  in  M  fccabit .  Dico  PM  cflc  ra- 
dicem  aequationis  vcram . 

Eft  enimCR=rKP=rAP—AK= 
x—ia  +  i^MR  =  MP-.RP= 
MP —  CK= y  —  \c ,  confequenter  ob 
MC^CR^  +  RM1^.^  Geom.) 
f„*_  iah  +  f  bx  +  \cx~-ad=xx  — 
ax  +  f  +  *x  —  \ab  +  f**  +  y  — 
f>+  ^*  ,  hoccft, 

x1  —  ax  +  bx  +  y* —  ry  =z--ad 

x%  =  ax~—bx  +  cy^—y^  —  ad 
PorroMS=MP+PS=MP+KT 
=  y  +  f<:  ,SO  =  FS  +  FO  =AP  + 
FO  =  x  +      +  f£,  confequenter  ob 
SO*  —  QO*  =  MSl  (  $.  so9  )  xl  +  ax 

+  U1  +  +  t**  +  —  t-*  — 
<_ah  _  f**  +^  +  ^  =  y*  +  ry  + 

f<rl,  hoceft, 

xx  +  ax  +  £x  +  ad  =  y*  +  ry 

feu  fubftituto  valore  ipfius  x* 

—  b  x  + <-,y  — y l— «V  +     +_#x+j»//=>l_+  e y 


iax  —  iyx  feu  ax  =  yl 
x  =  y*  :a 


«»=/ 


His  valoribus  ipforum  xl  cVxin  ac* 
quationc 

xz  +*y  +  ^x  +  <7</—  /^  +  ry 
fubftitutis  prodit 

y*  + 
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f+cy^  +  f+^L+ad 
ry  =  £  +  iil  +  ^ 

d  Vy  —     -f  "^y1  -f-  ^ 
feuy4  +  *£y*  —  *  Vy  =  — •  ald 

PROBLEMA 

618.  Confiruere  *<juationem  biqua- 
draticam 

y*  +  abyJ  +a*cy  =  a3d. 

Quoniam  y4  +  xby*  =  <*  «Vy; 
aequatio  data  in  hanc  rcfolvitur  ana- 
sogiam: 

** :  y*  =  y*  +  xby.ad-~cy 

Ut  nova  indeterminata  introduca- 
tur,  fiat 

*:y=*+y:x 

«rit  I.  *x  =  £y  +  y* 

*x~  byz=y*?  confcquentcr 
**  :ax~by=ax  +by:ad — cy 


a  d—>a 


a 


;  1        Z*  .* 

x  —  y 


Habcmus  ideo  aequationes  loca- 
les: 

I.    y*  +  £y— axrzo 

IIL  x*~^  +0.-^  =  0 


IV.  y* 


x-~±£+«£L  +  */=a 

+  by  —  ax 

—cy 

£L~ad  = 


+  cy—ax 

+  h 


II. 


a  c  v 


b*  b*    b*  ' 

Subftituatur  in  hac  asquatione  ultc- 
riusvalor  ipfiusy1 ;  prodibit 

aU—a*cy  =a*x*—aPx  +  Py 
ri.e.  a3d—  a%cy— b'y=a*x^ aPx 


III.  ad~cy* 


— r—  i —  *  • 


y*  -My  = 


ad—cy> 


y*  +  Jy  =  4» 


V.  y*  +  iy-+i <+ry  + 


b*x 


IFo/yu  O/tfr.  iHrftf.  T»m/. 


Conftruamus  asquationem  per  cir- 
culum  Sc  parabolam  .  Pro  circulo 
cumfity*  +  x*  +  S^L  +t,y+cy-£l. 
—~ax  —  ad=o\  erit  vi 
generalis($.  589) 


=  1       —  t«— -j*-  +  *  +  , 


_— _— > ——————» —>—_—____,  * 

*  =  £■  +  *■ 

»*+/>*  —  mxz=z~ad 
n%  +  px  +  ad  =  m* 

Y(n*+p%  +  ad)  =  m 

Circulus  ergo  codcm  prorfus  mcdo 
conftruitur  ,  quo  in  problcmate  24$ 
Fff  (§.616). 
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(  $■  39 1  )>  cqnCequenter  KR  =  AR 
_AK=^±-^y.  HincPC  =  PD  — 

CD=^±^— p  &  PM  =  QM  + 
QP~ QM+DO=y+».  Quarecura 

ftt  LC*  =  MC*=PM4+PCl($.4i7 
Ceom. ) ;  habebitur  tandem  n%  +  p*  + 

y£  +  *^I  +  u±i 

«**  1  r    a*  •  4* 

+p*  +  /+ *»>  +  *%  hoccft,  £-  + 


($.616).  FitnempeDC  =/>=£* 
+  ^ ,  DO=»=£3 :  2**  +  \b  +  ?<•  , 
HO— ^ ,  OI  =  d\cx\t  OC= V(  »l+ 
/>*;,OL=V*</,  &hincLC=V(»1 
+  p%+ad).  DucaturOQ^ipfiDCpa- 
rallela  ,  erit  ob  valorcm  OD  negati- 
vUm  origo  indctcrminatap  x  in  O . 

Porro:pro  parabola ,  ad  quam  y*  + 
by — ax  =  o,  erit  vi  theorematis  ge- 
neralis($.  587) 

ar  tf 
hillc  r  =  O       »— _  »  —  -» 

»*  +  #  =  o 


+/?/)  =  O 


*P  =  —  j*' 

Ob  valorcm  itaque  ipflus  n  negati- 
vum  fiat  OK  =  \b  ducaturque  per  K 
recta  AR  ipfi  OQ_parallela  ,  ob  va- 
lorem  ipfius  p  ncgativum  fiat  KA  = 
bx  :+a ;  erit  in  A  parabolie  vertex  pa- 
xametro  a circa  axem  AR  defcrib«n- 
da; ,  qux  circuJum  fecabir  in  M .  Dico 
QM  efle  radiccm  sequationis  veram, 

Sxt  cnim  QM  =  y  ;  erit  MR  =  v 

+  \b ,  idcoque  RA  =  ^J^LX 


+ 


»pv* 


z=:ad.  Subftituantur  valores  p&ncx 
acquatione  ad  circulum  .  Quoniamp= 
{a+b%:za&.nzzzz\b+\c  +  b1:ia%; 

prodibitaV  +  -J-  +  -Jr—y  —-J- 

—b—Q  +>*+b  +  cy+  ^  = 
ad,  hoc  eft, 


hr  + 


»bv ' 


+  cy  =  *  J 


/  +  2  Jy3  +  *Yy  =  * 

SCHOLIOM- 

<  1 9.  ALquatientt  locmJei ,  *»  mqumtients  con- 
ftrurudmt  rrfe/vimut ,  curvmm  mliqmmm  dt- 

ttrminmtmm  ;  frd plurimum jmplificmHir  «m/W«/, 
/f  txtmpla  Slufli  curvmm  indtterminmtmm  revo- 
crntur  :  «*»  r/w/w  /w*  ttmpliut  tllipfir  vrl  byptrbtlm 
unitd  ,  fti  infinit*  eonfiruilioni  infrrviunt.  Prtrft 
rtimm  mqumtio  lotmlit  mm  curvarn  datam  rtpocmri  , 
fitqu*  problemm  f-rr  frHiontm  conicmm  Jmtmm  Cot— 
ftrui.  Agrdum  itmqut'.  vidtmmut ,  quomtdo  uuum~ 
qut  prmftttur. 

ProUema  iS1- 
620.  JEquatfanem  datam  tefolvert  in 
ttquationet  localer ,  qu*t  Jint  ad  curvas 
indeterminataT  r 

a)  Subftituatw  pro  y  radice  *qua« 
tionis  a%  -.v,  ubi  pro  v  rccla  qu«- 
libet  alTumi  poteft ,  &  nova ,  qu* 
prodit ,  acquatio  in  locaJcs  ut  fu- 
pra  refolvatur:  jdquod  excmplo 
iin;co  oftcndifle  fulficit . 

Sic 
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S*t  >*+ **y=**r.  Quonhm y^s^-.vi  erft    l.    7*—»»x  =  » 
y *  =  <l7  J  :  confequenter 


Hsec  •q.attJ»  in  fequemenr  relblvicur  analo- 
gkatu 


-*b  *»c 


t>:7  =  7*  +  — * 

tJc  nova  in-etermlnat»  in  xquationea»  intro- 
4wc*tur ,.  fiat 

*  .-7  =tt  ?."«••' 
erft  I.    7*  =  » x .  Hinc  7* :  »=  x" 
„  .    »*b  .  «*c 


boc  efl 

.   **b  . 
T»  +  —  • 

»»C 

a 

ve 

II- 

**+^=^~ 

xp=7* 

III. 

_  __.  *bx  _ 
«  +  t~  +  M  = 

»«  =" 

*  _l_ 

X*  = 

"a 

vbx 


k  »bx 
»*+—  =  — 

&0C  efl  ,  ofr     x  =  7* :  V 


,*  +  ^  = 

•  r    a>  — 


ax 


+  -!-= 


vct 
-  a> 
ccr 

b 


lb_ 


*,*+  —  = 


»*c 


+  — =-=-=.• 

1     a     —  a 


vx 


•  i-  *bi 
7*  +  T'= 


»»c 


IL  «l  + 


»t»x  wt 


4« 

inff. 
nkas  pa- 
rabolaa  . 

1  id  rnftnita* 


V- 1>  vuj\  ■    •  — .  

III.  7*—**+  - T"~1T— 0  t  byperboiaa 

— »x  J  xquHateraj. 

wi       »bx         \  ad"  infint- 

IV.  7*+*  — "~-T'=0'  V  to»  circu. 

—  »x  J    ,0*  - 


ax*      vzc  "Vart  infinita* 

V.  7*+— g  =  *  /ellipfe.. 

»bx      »*c  "1  infinita» 

VI»  7*  +  "~7~'~"~~-"==*  IhyperboU» 

^  intraafyu- 

J  ptotof. 

/5)  Vcleadetn  raanentcradicesequa- 

tionis 
y3   •  »by  a*c 

_* 

&  porro-  -7- :  y  =  y :  «-  «It 
L 


y*=  ~ ,  &  hinc  x  = 


a*xy  aby 

-7V4,  T  7 


IL 


ffehenru*  itfeo  •quatiooer  IomIc*  *d-ttfinit» 
£Qi*nes  Conicaa  t  ncutpe 


nr 


IV» 


-  ,  »by* 
x>*  H  =  »»y 

_L     X  1 

— ^-""*  t       —  **y 


,'= 


^  +  ^-+~  =  ^+>» 


-«  


VL 


+  «.,*  ~  -  -^L 


Fff  * 


H_be- 
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Habemus 
les: 


ideo  squationes  loca- 


T. 


2!" 

» — ; 

w.  ,*  + 


^=-  ) 


c»*y 


—  1 


ad  infinitas  pa- 
rabolas. 


.   »by  *d  infioitas  hjrperbo- 

II.   *>  i  ~  —  tv  =  o  u,  j„tra  afymptotos. 

IV.  >*+**  +  -T~  —  ■fri  =  o  ad  infiuito» 

clxculos . 


»*x 


ev%v 


bvx 


+  T^-^  = 


a*x 


O  ad  infinitas 
hyperbolas 
squilateras . 


VI.  >*  —  »«*  ioslnita»  elli. 

*  pfe». 

PrOhema    15  3. 

6zi.  JEquationem  localem  reduccre 
ad  aliam  ejufdem  fpeciei ,  quar  fit  ad  cur- 
vam  datam . 

1.  Ex  aiquatione  locali  eliciendus  cft 
valor  lincarum ,  per  quas  datur,  aut , 
quod  perinde  eft ,  ratio  earundem  . 

a.  Hi  valorescumilnt  acquales  lineis , 
per  quas  datur  curva,  ad  quama:- 

3uatio  reduccndai  aequationes  pro- 
eunt,  quarum  redu£r.ione  legitime 
facla  prodibunt  valores  coefficicn- 
tium  in  aequatione  data  fubftituen- 
di ,  ut  in  quasfitam  dcgeneret . 

E-gr.  yEquatioad  paraBolam  y%  —  **— omu- 
tssMUcft  inatiam,  quz  iic  ad  paraboUm,  cujus 
parameter  r .  Qjioniam  *  patameter  parabolss ,  ad' 
quam  zquatto-  data  exiftit ;  tiitr  =  «  ,  confe- 
quenter  «quatio  qoafit»  y%  —  rx  —  o. 

Similiter  reduceoda  fit  «quatio  >a  +**  -f-  U 
•—#>  —  /■*  — o  ad  circulum,  cuju»  radius  r  , 
Quonum  radiu»  squafifrais  circuli  ,  ad 
cft  zquatio  data. 

(i—i*  )*=**-*<* 


i-  =  i*  +  Wl  —  i'*)  =  / 

|4-£i„-.Vlr*- *<*)=* 

*r=Vtr»-(i.- **)*)  =  * 

His  valoribus  in  xquatione  propofita  fubftitll* 
tis,  prodit  xquatio  ad  circulum  defideracutn 

y*  +  x*  +  »£>  — 1/>  —  *4*  =«. 

Problbma  154. 

6  n.  Invenire  regulamgeneralem  con- 
flruendi  omner  a-quationettam  cubicat , 
biquadraticat . 


■ 


Sit  defcripta  parabola  &  ex  centro 
H  radio  AH  circulus  fecans  eam  in 
N,  N&M.  SitAD=J,  DH=  dt 
AQ  =  <: ;  erit  AH*=</*  +  P .  Sit  por- 
ro  PM=x ,  parameter  parabolx  =  a ; 
erit  OM=x  +  f,RM=x  4-  Quo- 
niani(5.404.) 

*;OM  +  AQ  =  PM:  AP 


a:   x  + 


eritDP=HR=i 


HR*  =  ?f  + 


4bc* 


a* 


+  -g% 


ideoquc 

*bx* 


»-■»-■     a-  » 

+  *l&RM*  =  **  +  is&  +  </*, 

Habc- 
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Habemus  ideo 


CX"    ■  4C-X 

pr +  -7» 


»bx1 


4s*+J* 


+       +  tdx  +  g  =  bx  +d* 


T  T 

£  +  *%- 
a*    1  a* 


4C*X* 


abx* 


=  O 


+  x 


x  J  +  4CX1  +  4^*x  —  \abc  =  o 
—  2*  Jx  +  2<*  V 

+  a%X 

Apparct  ideo,  fi  habetur  terminus 
fecundus  pofitivus ,  radices  veras  ca- 
derc  verfus  dexteram.  Sit  ideoaequa- 
tio  cum  ca  comparanda  x3  +  px%  +  qx 
^  r  =  o;  erit 

*c  =p      4c%  —  xab  +  az  =  q 

C—  jp      AC*  +  a%  —  g=.rab  

JLp*  +  a*-.q  =  xat  " 


vel 

+  4<r*  —  %ab  =  — »f 
**  +  -~p%  +  q  =  %ab 


Porro 
=  r  +  4*£f 


»4  3 


<*=-v+— 


kc.  dz=^ +  &  + 


vel 

2^**/  —  \abc  i-J  —  r 


24*</  —  44^  —  r 


</  = 


*bc 


h.c.  d  =  ±p  +  -fc?$ 


Sitjam  pN  =x;  rcliquafint  utan" 
tc;  eritrN  =  pN  —  />r=/>N  —  DH 
=x—dy  No=x— p»=x  — if. 
Quoniam($.  404) 

* :  oN  + AQ=   pm    :  Ap 
«;      x      —  x— 2f 

erit  Dp=Hr  =  il=^  — J .  Habenius 
ideo  NH*  =  Hr*+Nr*  ($.417  G«w.) 

4b*X    .  /» 


'  a*  a*   *""*    a     ""    a  ' 

+  x*  — •  idx  +  d1  =  P  +d* 


ibx* 


4cx3    .  4cxx*    1  4bcx  

71-  +  — »-  +  —  — O 


*bx1 


+  X* 


x3— 4TX*  +  4**x  +  ^abc  =  o 
—  xakx—%a%d 
+  axx 

Apparet  ideo ,  fi  terminus  fecundus 
fitnegativus,  radicem  sequationis  vc- 
ram  efle  verfiis  finiftram .  Sit  ideo  x- 
quatio  cum  ca  comparanda  x3  —  px% 
^qx"+  r=o;  crit 


4' 


* 

—  %ab  +  a  =  q 


a%  +  +c%—q=:%ab 


la  +  %£—t3.=zt 


h.c. 
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ke.  ^4  +  ^— £  =  * 
Vel 

4^*—  tah  +  4'  =  -f 

ke.i*  +  £  +  -2:=A 

Porro 

4abc  —  iaTd^zr 
*\abc  —  r  —%ald 

^  r-^=zd 

k«~^  +  ^^-^=:<f 
.  Vd 

^abc—*-  za*d.z=  — •  r 
4*£r  +  rzzz.  2»V 

hc*  ^+^*i^+^r=^ 

Eft  ergo  in  omnibus  stquationibus 
cubicis  completis 


ParsLSeaAI.Cap.VIIL 
DA=i*+-£-££ 

DHxr^  +  ^T^t^ 

Nimirum  in  regula^  feu  coefrlciens 
termini  tertii.  femper  afficitur  figho 
contrario  cjus,.  quodinscquationc  ha- 
bet.  Habetur  autem  in-  regula  —  r  , 
fi  p  &  r  di verfis  fignis  afficiuntur  i  alias 
femper  elt  +  r- 

Quoniam  coefficientes  illbrum'  ter- 
minorum  evaneffcunt  qur  nihilo>  ac- 
quales  ponuntur^  evidens  eft  cjufdeirt 
regulaead  stquationes  incomplctas  ap~ 
plicatio .. 

!  Denique  fi  quadratum  radir  MH  vel 
NHponatur  ^  +  ^T af  z  aequatio 
manebit  biquadratica  .  Quare  fl  bi- 
'quadratica.  acquatia  Fuerit  x4Tpx?"^ 
!?x*T  rx^ /=  o  ;  rcliqua  omnia  ma~ 
nebunt  utante,  fe<£ 

r=*'f_ 

Unde  radius  circuli  invenitur  ut  iis 
problemater  250  (  §.  617  )  fi  fuerit 
+y^  vel  ut  inproblemate  i  si($.6 *8)  ,. 
fi  fuerit —*/*..  Hisoblcrvatis,  rcgula 
eadem  conftruclioni  xquationum  bi- 
jqiudraticarum  fatisfacit- 

c 

JCHOLION.  . 

(    <*Jl  Atqvrttc  tfiteguU,  «***»Thoail*  Bike- 
ru*  (a)  ctmtraltm  veem t  &  *d  tmmtr  csfur  ttquttU- 
num  cubicarum  &  Hquadratrcsrum  applicat .  Std~ 
vtrum  tjut  fundamtntum  isttr  imiit  ,  qua  ftrptriut 
"  trudidimut  •  Rfifiat  „  ut  ufum  bujut  daibin*  aliquot 
txtmplis  iilufirtmut. 

P  r  o  b  l  e  m  a'  *5S* 
614.  Inter  duar  lineasdatas  imvenirc 
duas  mediaJswtinueproportionales . 

Sit 

(•)  IaCIrn  Ccoroetiic»cathoUe»p«f.C 
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Conflrufth 


Sitdatarum  quaefitarum 
major  —  6  rninor  -=zy 

niinor  —  a  nujor  —  x 

«rit  perconditionem  problematis: 
a:y—  y:x 

I.  «t  x  =  y1 

y:x  —  x:h 

II.  x1  =7Ty 
a:y=~x:b 

III.  ah  =.*> 
xx  =  hy 

IV.  x1 — mx  =  hy — / 

MX  =  >* 

xx=hy  

V.  x*+ax  =  y%  +by 
Porro  ob  *=>*:<* 

v3  =  *l* 


fiat 
'  & 
«rit  VI. 


VII.       *>  =  &; 


*y*=Jt>> 


vm. 


IX.  + 


Ies: 

I. 
II 


Habemus  ideo  «quationes  Ioct, 


x~—by  zzzzo  _ 
III.  xy—ab=.o  ad  byperbolam  ihtra 


afymptotos 
>*  +**— Jy-*_-x=o  a4  circulum. 
V.  >*•— x*+£y— - ax=o  ad  hyperbo» 


I\ 


lamsequilateram 


V  '  ^  •  °  l  *d  infinkas  pa- 
VIII.  ^Sgl  —  of  rabolas. 


VH.  ty—  £t>  =  o  ad  infinltashyper- 
bolas  intra  afymptotos. 

IX.  /+t*-^~^=oadin. 

finitoscirculos. 


0  ad  in- 


X.   y^—-2L  +  k2 

finitas  hypcrbolas  arquilatcras . 

Dabimus  conftructionem  combina- 
tis  locis  primo  & tjuarro ,  icinde  nono 
&  feptfimo. 

Procirculo,  adquem eft>*+  x*— . 
by—ax  =  o ,  habetur  vi  thcorcmatis 
generalisC^.589) 


f=9 


1*  =—  b 


71~  +  p~  = 


>  =  T- 


Quo- 


Elementa  Analyftos .  Pars  L  Se&.  Tt.Cap.  VJll. 

a  I  =  h  ad  angulos  reclos  ,  &  per  I 

defcribatur  hyperbola  intra  afym- 
ptotos  BAT  ;  erit  AT  =  z  ,  TM 
=y. 

Procircuload  queraeft  sequatio 

y*  +  **~b^-^=oierittf.5*9) 

b.*  ' 


Quoniam  in  parabola  parametro  * 
defcripta ,  ad  quam  ax=yx  origo  ipfius 
x  in  vertice  A  exiftit ;  circulus  per 
ejus  verticem  dcfcribendus  radio.-rr 
V(-5**+  W  ) .  Fiat  itaque  AD—  \a, 
DH  =  \b  \  erit  centruro  circuli  in  H 
&  PM  =  y ,  PA  =  x :  id  quod  faci- 
le  oftenditur  eodem  ,  quo  fuperius  , 
modo. 

Conftru&io  pcr  circulum ,  ad  quem 
eft  xquatio  y*  +  ?*' 


&  hyperbolam  intra  afympcotos  ad 
quam  eft  xy-—  fc  =  o,  ita  abfol- 
vitur.      *  . 


Jungantur  nempe  RI  =  v,  &  AR 


+  P*—W* 
+  ^=l»1- 


4a' 


=  W 


Fiae  itaque  AD  =  i£-  ,  &  in  D 


erigatur  perpendicularis  DC  = 

tandemque  ex  centro  C  radio  C  A  de- 
fcribatur  circulus  fecans  hyperbolam 
inM:  erit  TM=y,  AT  = -;. 

Nam  ex  natura  hyperboiae  ob 
AR.RI  =  AT.TM,k  =  *p>  & 
hinc{=Jt>:  y.PorroCK=<:*— £ 

&KM  =  y-^;  ideoque  obCM* 
=  CK*  +  KM* 

^  +  ^  =  ,*^  +  ^+/ 
hoc  eft 


=  t> 


Quibus 
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Schouom; 


Quibus  valoribus  fubftitutis  in  ante- 
riori  aequatione  loco  ipfarum  z  &  l* 
prodit 

,  — ■  


Quodfi  AR  &  AS  jungantur  ad  an- 
giuos  reclos  &  ctrca  axem  AR  para- 
tnctro  4  dcfcribatur  parabolaAMH, 
circa  AS  vcro  pararnctro  £  parabola 
alteraAMI  fccanspriorcminM;  crit 
AP=x,  PM=y:  quem  modum  in- 
vcnit  Mcnecbmus  cx  conditiooe  pro- 
blematis  abfque  calculo  analytico  fa- 
cilc  erucndum ,  &nos  ideo  apponimus , 
quia  inde  enataeft  methodus  conftru- 
cndi  «quationes  per  duorum  loco- 
xum  combinationem-  Eft  cnim  vi  pa- 
rabolsc  primse  y%  zzz  ax  &  vi  lecundx 
x%  =ty,  idcoque  a.yzzzy.x  &  y:x 
zzzx:b. 

C  O  KO  ilATHUMi 

6»5-,Sit  latus  cubi  z=-u ,  latnf  cubi  dupll  =>  i 
erita*3  =>,reuponendo  *=y  • 

Qiixrendjetjirurfunt  ratcriatus  eubi&  ejusdu- 
plumduasmedix  cominue  proportionale* ,  erit- 
nueearum  primalatcseubidupll .  Et  in  genere 

proiantuplicauonecubleft  j  id«oque 

int«r«fif«M  qu*rend«funt 

WotfiiOpr.Matb.TJ. 


6% 6-  Cemcidit  idee  preblemaHeliacum  d*  dupli- 
cando  tube  %  ffted  DeJiii  remtdium  centra  ptfitne 
quttmntikut  traculum  prepefuijfe  fertur  ,  cnm  pre- 
blematt  de  inveniendis  dueeut  mediit  tetttnue  pre- 
pertienaiibut  (  aueei  primut  ebfrreavit  Hipocratc* . 
Chiu»  )  :  tm.de  &  ipfum  problema  Deliacum  apptl- 
larifelet.  Ctltirt  kec  prebftma  jam  elim  inttrOte- 
tnetrat  Grtttat  txtitit  ,  quet  imter  Plato  ,  Heron 
Alexandrious  ,  A  poUonius  Pergcus ,  Eratoftbe- 
nes  ,  Pappus  Alexandrtniu  ,  Sporui ,  Menccfe- 
mus ,  Arcbitu  Tarentinus  ,  Phjlo  Byzantius  t 
Pbiloponus,  Dfoclcs  &  Nicomedes  tctadit  Jivtrjit 
«4  £u  U>c  *0  (a)  ttmfervutit (  ' 


Prouema  *$6. 

* — rr — * 

627.  RcSJam  AB  utcunque  ditufa 
in  C  ultcriu*  dividcrc  /*D,  ita  ut  _fit 
CD:DB  =  AC*:CD*. 

Sit  AC=*,CB=£,  CD=y,erit 
DB  =  h — y ,  confcqucntcr  pcr  condi- 
tioncm  probicmaris 

y: &~y=za*.y% 

Utnova  indeterminata  introdoca- 
tur,  cumoby3=^ — rf^problenu 
folidumefTciacilcintelIigaturf  £at 

*\yzzzy:x 

erit  L   ax=yx  &hinc 

y.t,— »yzzza%:ax 

a.x  f5.il4) 


II.  xyzzzab—ay 
Porroob  y:b~y  =*:x 

yx.b'— /  =  ^:«  ($-»4) 
ax.by—  y*zzza:x 
x:by—yx  =  i  :x  (S-f/f.) 


III.  *l  =  ^y—  / 


add. 


Ggg 

in  llfls,  «• 


VI  x* 
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4*  8  Elitmta  Analyfeos 
17.  ** 


ax  —  y1  add. 


V.  x*+z*x=^+y 

Deniqueob  *x=y4  <L) 

&  x»=fr— /(III.)  fubtr. 

VI.  rfx — x*  =  xy%  —  £y 
Habemus  ideo  aequationes  locales : 

t    yl— *x  =  o  ad  parabolam. 

II.  ==o  adhyperbo- 
Jam  i  ntra  aiym  ptotos . 

III.  y*+x*  —  by—o  adcirculum. 

IV.  x*  +  ax—by  =  o  ad  parabolam. 

V.  /  — x*  +    —  2*x  =  o  ad  hy- 

perbolam  atquilateram  • 

VI.  f  +  itf—ify-.  jad 

elliplin,. 

Nos  duas  dabimus  conitruftiones , 
alteram  per  parabolam  &  circulum; 
alteram  percirculum  &  ellipfin . 

Quoniam  arquatio  ad  parabolam^i1 
— ax=£>;  nonaliareopuseft,  quam 
ut  parametro  a  parabola  defcribatur : 
erit  origo  indetcrmbatat  x  in  vertice 
(§.  388). 

Pro  circulo,  ad<jucm  eft  v* +x4— by 
=  o ,  vi  theorematis  gencralis  ($.589) 
r  =  o         zn  =  b 


n  —  rn 


P  =  0 


»=«=  \b 


In  v*rtice  ideo  parabolas  erigatur 
Ferpcndiculaiis  AD  =  \b  &  ex  centro 


D  radio  AI>  =  \i  dcfcribatur 
lus,  critPM  =  yl. 

DemuTa  enim  pcrpendiculari  DR 
crit  MR  =  PM — PR  =.PM—  AD 
=y~T*&  C*.39iJAP=DR=y*:«p 
confcquentcr  ob  DM*=  DA*=  MR* 
+  DR*  (5.417  ceom. ),/  +  /— 
*+•£»  =  ***,  hocelr, 

5r  +  /— *y.  =  o 

y+*v— *v=o >:* 

Pro  ellipfiadquam  y*  +  ix*-~ 
—  \ax  =  o ,  v i  theorcmatis  «neralis 
(5.  588; 


ir 

hinc 
«=f 


 1 

 T 


zm 


xin 


tm 

nn 


■  /  *    1    ■    *         « _i 


Y(^a  +  V;  =  » 


Defcribatur  ergo  ellipfis ,  cujus  ax/s 
AB  =  2  V"(T**  +  7**;  &  paramcter 
=V(T**+V;ob*»:/=*:i.  Ejc 
centro  C  demittatur  perpendicularis 
CH  =  *  =  T*  &  dufta PJEper H axi 
ABparaIleIafiatHD=p=  ±.ai  Crir 
inDorigo  indeterminatae*. 
Quare  circulum  cum  ca  combina. 

turus 
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turus  erigat  perpendieufcirfmDL= 
\b  &  exLradioDL  defcribat  circu- 
lum;  cricQM  =>,  DQ  =  x- 

Eft  enim  QH  =  DQ--DH  =r  x 
«~T<*r  PM=y—  ±bz  uleoque  PCl 
af^y^PM  f=/.-T*+ 
tt**.  Eft  porro  AC*=  +  7*%  con- 
fequenter  obf :  xm  =  i :  i  ($.  43 1 J 
nz^PM^Ae-PC1 
»  :  *  =/—  kh+  T-J% :  **+<** 

V*— -jy  +  -f**=7**+«y— ** 

xy*  — '  by  =  «x  — oc1' 

PorxoRM  =  y.~7/,  LR  =  DQ 
=x ,  LM=  T£ ,  conlequentcrrob  LM1 
=  LRX  +  RM*  (§.  wGeom.y 

t**  =  /— Ar+7**+«' 

■    1  ir 

yL-—by=z— *x 
Quovalore  ipfius  y%~—by  in  arqua 
tione  fupcriore  fubftituto  r  prodit 

>*— X*=*X— 'X* 


PROBIEIM  A 


41^ 


/=*X 


— 


/  :  *  =  x 

4        L  '  2. 

y  :*  = x 
Hincob  y* — ^y  +  x*  =  o 


+/  — by-zz  o 


/+*V— «a'  =  ° 
Quod  cllipfis  tranfeat  per  pun&aD 
&L,  ita  oftenditur,  Eft  KL  =  DK 
zn\b,  ideoque  KL*  =^77^i  AC= 
V(  W  +  t**J&  KC  =  DH  =  |*  > 
ideoque  AK=V(  ;**+  -%bx)-<\a  & 
KB  =  V(  \? )  +  7*  r  confc 
qaenter  AK .  KB  =  7**  +  7**'—  i* 
■==  T**,  Scd  iKL*=  tt*V=  t^*  •  Eft 
itaque  iKL*  =  AK .  KB ,  conleauen- 
ter  pundlum  L  f  idcoquc  &  punctum 
DinEllipfi(^4io)  , 


6i%,  Dato  paralkfepipcdo  cubum 
tqualcmconftrucrc . 

Sint  latem  paralleCepipedi  af-y  b &  c  \ 
latuscubifity;  tnt{§.^iSCeom.) 

abc  =  y5 
fioccft,  a.:y  =/:  bc    ■  r 

Ut  nova  indeterminata  in  aequatb- 
nemintroducatur;  fiat 

ent  L  ax=y* 
&  ob  a:y  ax:bc 


IL  xy  =  bc 
Porro  a:yzzzy:pe 

a:y  zz\ax  :bc 
ideoque  y  :x  =  *x :  fo*  ( $.  1 6 7  Aritb. ) 

<»x*  =  foy 

III, 


x%  zzzbcy.  a 
ax  =  y*  lubtr. 


IV 


x*— ax  =  bcy.a 


x*  +  **x  =y*+ 


bcy^ 


Denique  00  x*=zbcy  :a 
&  xax=:xy% 

VL   z<»x  —  x*  =  ryl—-bcy.a 
&  VIL  2<ix  +  xx  =  iy*  +  bcy :  ^ 

Habcmus  ideo  xquationes  locales : 

I.    y*  — »4X  =  o  aa*  parabolam . 
IL  xy—     =  o  ad  hy perbolam  in- 

traafymptotos. 

III,        isL=0  adparabolam. 

IV  /+«*—  -^— ^=oadcir- 

.  K  culum. 


V 


(*  +  i£L^-4x=o  adhy- 
perbolam 
«quilateram.. 

Gggi      "   VI  /  * 
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410    Elenana  Aualyfeos.  1 

VI.  /  +  i*»^^~*c  =  o  ad 

ellipfin. 

•"  '         ~£  \ 

VH  /*~t**  +  ^■—'dx  =  o  ad 

/  •  byperbolam 

fcalcnam. 

Pro  Ioco  ad  cireulum,  ad  quci»/1 


fccy 


+  »*— 

tk  generalis( £  589  J 
*»  =  &*:<* 


*=.bc\%a 


>ax  —  Oy  vitheorema 


—- 


Citminpaxabola,  actquamy* 
=  o,  parametrotfdefcripta  origo-in- 
«leterminatas  x  fitin  verticc  A  ,  fiat 
AD=i*,DH  =  »=fc:a„.  erit 
H  centrum  circufi  radio  AH  dcfcri- 
bcndi:  e>ui  fidefcribatur,,  fecabit  pa- 
jaboiaminrM,  eritqueMP  =  >. 

Eft  cnim  AH*  =  AD*  +  DH*  = 

V+*V:4*»,PA=/:,(f*9i>. 
&  hinc  DP — HR=/ :  * — \a ,  MR  ] 

=J-=  h i  a* .  Quare  pb  AH*=HM*  I 


hoc  eft, 


Jungantur  Kl=B  &  R  A=  r  ad  an- 
gulos  re&os  ,  ducatur  indcfinita  AS 
ipfi  RI  parallela  &  intra  aiymptoto* 
RA  &rASper  I  defcribaturhyperbo» 
la;  erit  origo  iodeterminara?  x  in  A . 
Porro  ut  circulus  cum  ea  combinetur, 
fiat  AD  =  *  =  &•:  &  DC  ad  AD 
perpendicularis  —p  —  \a  \  ex  centro 
C  radio  AC  defcribatur  circulus  hy- 
perbolam  in  M  interfecans,  eritTM 
ipfi  AR  parattela  =  y . 

E&  enim  ob  AR.RI  =  AT.TAf- 
($.  soz  )Sc  =  xy.  Prxterea  AC*  = 
CM*=AL*+GL'  (  $.  41 7  Gcom. )  = 
±ax  +  *V* :  4a* ,  CK=LT=AT  — 
A  L=x — ^  &  MK=TM—-  TK= 
TM — AD=r~fc :  ;  unde  ob  CM  ~ 
=CK*+KM*  clicitur  •**+ JV :  4*1 

=»"—**+  ^*+>*  ~^  +  ^\ 

hoc  efi , / — +  x»  _  ^  —  o . 

feuy*-^  =  ^-x* 

Subili- 
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.    De  Conftru&m  JEquatiormm  Sttperiorum. 

SuWVituatur  pro  bc  valor  ipfius  xy ; 
prodibit  , 

>*—.- S_*-  =  4X—X* 


a*x 


•  ax 


y%  —  ax 
/  =  **x» 
~/:_*=x* 


Quareob  /  —  -7*-  +  x*  —  *x=o 

+  rfX  =0 


a 


y  *—abc  =  o 

Pro  ellipfi ,  ad  quam  eft  y%  +  4**  — 

 ax  =  o  ,  vi  theorematis  gene- 

i_tif($;58S) 

tr  ^  _t_ 

f=f  l» 


X 

_bc 

1» 


«p   


„*  4.  _!£l  —  — 

»m  *m 


4» 


P  =  « 


D  origo  indeterminatx  x  .  Ut  circu- 
lus  cutn  eadcm  combinetur  ,  fiat  DI 
=  bc:xa  &  IL  =  \a &radioLDex 
centro  L  defcribatur  circulus,  quiel- 
lipfinfecabitinM.  DicoQMefle=y 
&DQ  =  x. 

Eft  enim  CP  =  HO=DO- DH 
=  x— a &PM  =  QM  —  PQ=QM 
— DK  =zy—bc:+a.  Ex  natura elli- 
pfis(M*x) 

_:i=AC* 


CP*:_>M* 


b»c* 


•x*  +  z_x  =  ay*- 


bcy    ,  b^c* 


»   +  T/>  — 
2»1  +  U-  =W* 


Dcfcribatur  ergo  dlipfis  ( Vid.Tig. 
feq.)zxc  AB  =  zV(_l  +{V : 8** ), 
&  parametro  V(  a*  +  JV  8~x  )  , 
quia  eftadaxem  in  ratione  fubdupla. 
Ex  centro  C  demittatur  perpendicu- 
larisCH  =  £  &  per  H  agatur  DE 
ipfiABparalkla.  FiatDH=*;  erit 


%ax-—x%  =  xy%—bcya 

Porro  MR  =  QM— -RQ= QM 
-_DI=y— if:  x-^LRrcEK^-TI, 
—  x — \a.  QuareobDL*=LM*  _= 
LR*  +  RM*  ±a% +*V :  +**  =  x*~» 
+  ^a*  +f~>bcy\a  +  b%c%  : 4**  , 


ax 


hoc  cft, 

x*  — ■  _  x + y*  —  ky:a  =  0, 


bcy  1 

~r-=zax  X 


feu  / 

Subftituto  valore  ipfius  _x— tt*  in 
«quatioDcfuperiori,  prodit 

**+?* 
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4  p *    Ekmuta  Analjfm .  Pan  L  Seff.  II  Cap.VlIL 


ax+y* 


hcy 


ax  =  jr 


x*  =.y 

His  valoribus  ipfbrum  x  &  x*  de- 
nuo  in  acquatione  fuperiore  fubftitutis 
prodit 


-j*:**  =  — 


_    •  ,  * 

~~7  T — >' 

y  = 

Non  ahumili  rnodo  fit  conftruclio 
per  circulum  &  hyperbolam.. 

PlOBLEMJL  t$t~ 

619.  Datuma»~ 
gttfum  AC&  /r*yK 

Concipiamusan- 
gulum  ACB  effe 
trifariam  {ecturn 
in-ACE,  ECD& 
DCB  ,  ducantur- 
quearcuum  a^qualium  fiibten& cogno- 
minesAE,.  ED,  DB>,  quar  aequales 
funt  (  $.  28  a  Graaf . ) .  Si  t  AC =*,.  AB 
=  *„  AR—yr  EG  =  x. 
•  Jam  anguli  E AB  menfura  eft  ar- 
cus  DB  ($.  J14  Geom.).  Angult  vero 
ACEmenfuracum  litarcus  A£  ( §.  57 
Ceom.)  ipff  DR  scqualis  per  bypotb. 
anguli  EAG  &  ACE  aequa.es  funt 
($.  i+z  Geom. ) .  Quoniam  itaquc  prae- 
terea  angulus  AEC  utrique  triangulo 
EAG&EACcommuws;  crit(j.-i67 
Ceom.  > 

AC.AE  =  AE:EG  AC:EC=AE:AG 
*J_L=  >  :  *  fed.AC=EC 


DucaturEFipCDCparallela;  erit 
EFH=GHCa.x3  iGeom.)  =EDC 
(§.$iz.  80  %n  Geom.j .  Pprro  EGF 
=  HGC  (  $-  156  Grow.  )  =  CED 
(§.}  1  z.Sc  %nGeom),  Eftigjtur  ($.16,7 

EC:ED  =  £G:GF 


b 


x  : 


Quoniam  DB=ED= AE ,  &Dr> 
=  BH„  EA  =  AG  perdem>»ftr.El> 
=  FH(5.i57Gw»:)r  erirAE+ED1 
+DB=AG-jrBH+  GH+FG,hoc 
eft,.  3AE=AB  +FGy  confcquenter 
Sy=r*  +  xy:£- 


II..  iby=ab  -r-x>ieuj^i— xyrzah 
quae  aequatio>  in  hanc  refolvitur  ana~ 
logiam  1 

b:y  =  ih — xi  a 
yr.x  =  ib — x:a(§.t*  fAritb.} 

ay  —  $bx.< — >j 
y?  =  bx 


III. 


idd. 


IV. 


v. 


ay  +  y*  =  4^*—  x* 

rfj  =  j£x— 'X* 


=  bx 


fubtr. 


ay.~-yl  =  2**x  — »x* 
*y  =  j£x— x* 


2J-  =  2t*X 


add. 


VI.  zyl -f-^=  s^x  — x* 


4?y=  ibx-—  x* 
2/ 


*=2*X 


fuutr. 


1.  / 


•fgo  AE=AG 


I 


VII.  ay—iy%=ztx.—.x* 
Habemus  idcoajquationes  locales  r 

I-    >*  —  bx  =  o  ad  parabolam . 
II.    xy~—  iby  +ab  =  o  ad  hypcr- 
bolamintraafym  ptotos . 
HI.  **~ #x  +  *y  =  c*  a4  para-» 

bolam, 

iv. 
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W+4^=4i*— 4/+y*:^  +  f  + 
*y  +  *f%  fcoceft, 

fr  —  a>*  +  *y  =  o 


IV.  y*  +  x*  +  *y    4&e  =0  ad  cir 

culum. 

V.  f — x*— .*y  +  iJx  =  o  ad  hy. 

perbolam  «quilateram . 

VI.  y  +  ^  +  f^— |Ac=o  ad 

cllipfin. 

VII.  /— 4**— i^ry  +  ife  —  o  ad 

liyperbolam  fcalenam . 

-  Procirculo,  ,adq 
jty — =  o 

ralis0.589> 


2» 


uem  eft  f  +  x*  + 
,  vi  theorematis  gene- 

~~%p  —  —  ifb 


p=zzb 


m 


V(t**+4*1)=>» 


Quare  parabola ,  ad  quam  — hx 
=  o ,  parametroidefcripta ,  fiat  AD 
z=.tb ,  I>H=  \a  &  ex  centroH  radio 
NH  defcribaturcirculus;  eritQN= 


y,  AQ=X. 

Eftenimhispofitis&c=/($.388), 
confequenter  x=y* :  £  jatquchincDQ^  gulum  trifecandum ,  radio  £defcripti : 
=  KIi  =        j*:*.  PorroKN  =  feu       =?&  KQ=r  x.  .. 


QN  +  QK  =  QN  DH=  y  +  ?a. 
£ua»  ob  HN 1  =:  KH*  +  KN1  = 


Eadem  vero  aequatio  prodit ft  ia 
fiiperius  inventa  fecunda  aequatione  jy 
=  4  4.  xy :  £  fubftituitur  valor  ipftus  x 


py* :  b  «x  prima .  Eft  nempe  iy  -=za  + 
' ;    ,  hoc  eft ,  V  —  3**7+  ,*l=o . 


Conftru&io  percirculum  -3c  hyper- 
bolam  intraafymptotos  itaabfolvitur. 
Jungantur  KLzzzzb  &  CL=  7*  ad  an- 
gulos  rcclos ;  erit  CK=  V<  4J1  +  U1 ) 
radiuscirculi  ex  ocntro  C  per  K  defcri. 
bendi.  Producatur  CLinl,  donecLI 
=<*&KLinT,  donecLT  =  £,  fcu 
KT=  %b.  Intra  afymptotos  KTS  pcr 
I  defcribatur  hyperbola  .  Dico  Q^t 
eflc -radicem  vcram  quaefitam  feu  fub- 
tenfam  trientis  arcus  ,.  qniineritur  an- 


Eft  cnim  QT  — KT  —  KQ=  ib 
—  x,  ideoquc  obIL.LT=QT.QM 

($.501), 
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5  f    Notanduni  ve- 

roeft,  (Vid.etiam 
F/g.  x  /hvjw/  frfg.) 
cum  eadem  aequa- 
tio  prodcat ,  fi  po- 
natur  qm  —  y  efle 
trientis  com- 
plementi  ad  circu- 
lum  fubtenfam  A I. 

Conftrucliones  reliquas  facile  pro- 
priomartc  addent,  qui  fupcriora  ritc 
pcrccperunt. 

Problema  259. 
630.  Numerum  irrationalcm  datum 
per  iineam  exprimere. 

Sit  potentia  imperfecla  qu.tcunquc 
x  &  radix  ex  ea  extfaCta  irrationalis 


($.501),  iby—xy  —  ab.  Porro  PC 
=  QL  =KL— KQ=**~ *  &  PM 
—  y  +  i^ideoqucob  KCl  =  MC*= 
PM1  +  PC*  ($.  417  Geom.),  k*x  + 
=y* +*y  +  7** +4** — 4** +**  > 
hoc  eft ,  /  +  rfj  =  4**  —  ** '• 

iEquatio  prior  ad  hyperbolam  in 
hanc  rcfolvitur  analogiam ; 

lb  —  x:b  =  a:y 

Ergo  4*— x:J  =  *  +>:)'  ($.114) 
4^— x:*  +7  =  ^:7 

iEquatio  pofterior  ad  circulum  hanc 
fuppcditat  analogiarn : 

4^«—  *  :>  +  *=>  :x 

Quarc  6:y=y:x  (§.  167  jirttb.) 

Undc  *x=/  &/ :  *  =  x ,/ :  b%  = 
x* .  Subftitutis  his  valoribus  in  acqua- 
tione  ad  circulum/  +  ay=+bx — x* , 
prodit 

/+«7  =  4/.-/:** 


Ponatur 
crit 


j  :m 


»    —  y 

x=ym  $ 
hoccft,  a  pro  unitate  alfumta 


m-i 


X=/" 


y: 


:*» 


***  =  3**j  — •> 
6u  /sr3*V  +  **1==o  utante. 


quar  cft  xquatio  ad  infinita  parabola- 
rum  genera  (  §.  5 1 9  ) .  Quare  fi  para- 
metro  a  parabola  primi  generisfit  de- 
fcripta  &  abfcifla  fit  ad  parametrum 
ut  numerus  fub  fieno  radicali ,  c.  gr.  ut 
3  ad  1 ,  fi  V3  dciideretur ,  vel  ut  i  ad 
3 ,  fi  quzratur  V7 ;  cjus  femiordmata 
exprimetnumerum  quasfitum . 

Eftcnimincafuprimo,  fi*=i,  x 
=  3,  /=3,  idcoque^=V3.  Etfi 
fuerit*=i ,  *:x=3  :  x,  ent  3*=*<J 
=  2 ,  confequentcr  x  =  -f  •  Hinc  y* 
=  i ,  ideoque  y  =  V7  •  Eodcm  modo 
patet ,  defcribendam  cfle  parabokm 
fecundi  generis  feu  cubici  ordinis,  fi 
radicescubicasdentur;  parabolam  ve- 
rotertii  gcnerisfeu  biquadratici  ordi- 

ms,  - 
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nis,  fx  radiccs  dentur  biqvadxiticx        Quoniam  abfculadetermuiata  eft, 


lta  porro 

Scd polfunt  etiam  parabobe  infcrio- 

res  fatisfacere  radicibus  fuperioribus  . 

Sit  enim  e.gr.  quaerenda  linca  y,  quae 

eandem  habeat  rationem  ad  lincam  da- 

i 

tam  a,  quam  habet  i  ad  V5 .  Per  con- 

ditionemproblcmatis;  erit 
i 

1 :  Vs  =  *  :  y  ' 

t  '  ' 

rfVs  —y 

$a  —  y 

Conftruetur  ideo  problema  per  pa- 
rabolam  primi  generis  &  circulttm  , 
quxrendo  nempe  proportionales : 
Fiat  enim  a:y=zyx 

erit  I.  y*z=ax 
^quatio  propofita  5*'  =  /refclvitur 
in  hancanalogiam : 

a:yz=y%:<$ax 
z=ax:$ax 
=  x  :  5* 
y:xz=  x  :$a 


— 


*  =  5^ 


vi  num.  T. 


.   II.  y1  +  x*  =  5<*y  -f  . 

./Equatio  prima  eft  ad  parabolam  & 
fecunda  ad  circulum.  Unde  aequatio' 
j»1  ==  $a*  coaftruiturutfupra.. 

P  R  O  l  L  E  M  A  X60. 

6ji.  Invenitt  punfta  quotcunquc  , 
qufjint  in  curva  datar  aquatiouit . 
1.  Du&a  linca  rccla ,  quxproaxecur- 
vx  dcfcribcndx  afiumatur ,  pro  ar- 
bitrio  determinentur  abfcuTae  quot- 


%.  Erigantur  perpendiculares  indcter- 

minatx  ad  nnguias  abfcuTas . 
WoifiiOFT.MaSb.T.L 


xquatiodatapro  determinata  recle 
habetur .  Conftruatur  itaque  pcr  me- 
thodum  fupraexpofitam:  ita  enim 
invenietur  femiordinata abfci/Ia;  rc- 
fpondens . 

E-  gr  Sit  eonftruenda  pirabola  fecundi  gene- 
ritfeucubiciordinii  •xv—y*  .  AiTamta  igitur 
pro  abfcifli  v  refU  determinete ,  oova  qus  ' 
indeterniinata  introducatar .  Ftat  acmpe 

siy=.y.x  -  ■■    : X 

I.        sx  =.  >* 

iEquati»  propofit*  in  Btsc  refolvitur 

"11 

#:>=>*:#• 
floc  elr.  mm :  mv 

fcu  *:  v  (jf-tta) 


*rc 


y* 


■f-  *x—  sy  —  ««  — 


addatnr 

erit  1!. 

Ope  ighur  atauationit  ad  r  — 
=TO  &  alteriusad  infinitos  circalos( «j uia  m  in. 
nnitismodis  determinari  poteft  &  dehet)y*  -f- 
**  —  »>  —  sx  punfta  quotcunquein  paro* 
boloidecubicali  invcniuntur  .  Eft  euim  pro  cir- 
culo  vi  theorcmati*  ^cnera!  ia  (  §.  5(9  ) 


Quare  parabola  parametro  s  ^efcripta  ,  fiat 
portloaxis  AK—  ereda  perpendiculari  in- 
definita  KG,ex  ejuapunUoquocunqueC  per  ver- 
ticem  A  defcribatur  circulua ,  «rit  QM  femiordi- 
nata  refpoodent  abfciflc  in  parabololdecubicali, 
qu*eftipCua  KCdupla.  Ut  igitur  plurel femi- 
ordiaats  determinentur  ,  ex  quotcunque  aliis 
Hhh  punclia 


4  26*    Ekmma  Annlyfeos .  Pars  L  Se8.  II.  Cap.  VIII. 


Ope  Itaque  zquationis priori»  *i  inhnitaspt- 
rabolas  &  pofterioris  -ad  infiuitos  circulos  de- 
terniinantur  quotcunquc  femiordinatac  arl  ab- 
fcilTaa  .qnotcunque  in  «circnlo  fecundi  gcneris 
aifuoipras.  ►/i  * . 

Parametro  nimirum  v  defcribitur  parabola  , 
in  ^Jlia  Jtbfcifia  x  ,  feottordinata  y  Pro  ,nirculo 
vero  ell  vJ  tnroreniaui  grneralii  (  §.  5«»).  , 

 21  ^  t«  —  -p— 

hinc*  f  =  o 
4S=/ 


ru  n Q i 1  refl*  KG  per  vertlcem  parabolc  ducend 
?ust  circulialii  fu  pun3ij  adhuc  aliliparabolam 
inter&cantei. 


PM  =  y^—  4*  .  Ouamobrem  ob  AC*  CDE  AK* 
"+  PP  =  CM*^:CP*  +  PM*  (  g. 41 7  c/o/».  ) 

+  •t»*,  hoccft, 


 j  ^  >:* 

W  ergo  *KC  abfcHTa  8r  OM  ipfi  refpondeni  fe- 
tniordinata  in  paraboloide cttbfcali ■> 

i-Sitconftruendi»  ctrculotfceundi  generii,  ad 
quem  eftj.*  =      — »3.  ./ffquarioinhancabit, 
«ualogiam:  - 

t>:>  rzTy* 

Cum  in  conftrnfiione  x>  deter-minetur ,  intro- 
ducatur  Ho»a  indetcrminata.xi  ponendo 

v'y=y.m 

erit  L         **  =  >* 
Porro         t» :  yczz  v*  :*v—  »* 
fcoe  eft  >:*  =  *  :  4  — 1>  (£.114) 


ipf 


—  y>  — r  —  » 


P  = 


«R^STt^r*—       +  *tr*  J 


Flat  Itaque  AD  —  ±v  ,  DH  =  \s  —  i,  & 
radio  AH=Vt  "7*  +  -f»*  Jdefcribatur 

Icirculus  ezcenrro  H  traniiem  pcr  ver 
Ipfa  tamen  conftruQio  xnoUftior  «ft, 
»e,  quiacontinuo  nova  parahola  Aefciibend» , 
ob  indctcrmiaatam  parametriun  ». 

•  ;: .     .         .  J  "s  •     <    •      >  <  ..» 
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ELEMENfTORUM 

ANALYSEOS  MATHEMATI.C& 

P  A  R  S     $  E  C  u  K  D  A 

ELEMENTA  ANALYSEOS 

infinitorum;  tradit. 
s  e  c  t  i  o    p"  r  1  m  a 

DE  CALCULO  DIFFERENTIALI 


CAPUT  PRIMUM 

De  naiura  Calculi  differentialis\ 

D^finit  lo    r.  Xparoatd  particulaquanritatisadeoexi- 

...      Jin     ...  ,w,ioua,  uteidcmincomparabilis  exiftat, 
1ftl«wt^  W-xomniaffi^minor. 
tates  differentiandi  ,1        Corollarium  I. 

J.  IofinitflHnt  Sfqut  rtCveH\t  eju*  quantir»- 
ti«,  cur  incomparabilia  exiftit  »  pto  nlhilo  ha- 
bend*.  Si  enim<  negllgitur,  errof  committituc 
omnt  afljgnabiU  minor ,  boc  eft  j  nullui  . 

CoKOLL  JLJt  I  U  M  2. 

4.  Hincduar  quantitate*  infinkefim»  difieren- 
tei  zqualer  futrt.  Cumenim  UifinitefinM  negle- 
Q*  nuilum  produca<  errorera  ia  quaatkatJbui 
Haha. 


hoc    cft  invcnicftdi 
quantitatent  Infinite 
parvam  y  quat  lnnni- 
tiesiumta  datam  adxquat , 

De  FINITIO  1* 

hfnitcfima  kuquantiUf  infnite 


unaalteri  fubftitoi  potefl  .  Sunt  igitur 
SCHOLION- 


42  8    Elementa  Analyfeos .  Pars  II  SeB.  L  Cap.  I. 

Fluxhnes  vocat ,  quia  eas  confiderae 
vcluti  momentanea  quantitatum  in- 
crementa,  e.  gr.  linez  fluxu  pun<£U  t 
aut  fuperficici  fluxu  linear,  aut  folidi 
fluxu  fuperficiei  genita. 

CoROtUHUM. 

7.  Cuio  Itaqoe  ttotom  quantitatea  variabi-. 
les  continuo  augeantur  ,  vcl  minuancut*  con« 
ftantibua  vero  nihii  accedat  (  $.  377  Ammlyf. 
finit.)i  difterentlale  quantitatis  conftancif  nui- 
luni  eft  ,  fed  varlabilea  tautum  aliquod  ad- 
miccunc. 

Hypothesis. 

8.  Quantitatum  differcntialia  CXpri- 
maatur  per  eandcm  titeram  ,  %qna  va- 
riabiles  denotantur,  pretfixa  tamen  //- 
tera  d .  E.  gr.  diftercntiale  ipfius  *  di- 
catur  dx\  difFerentialeipfius  y  dicatur 
dy.  Eft  autem  dx  quantitat  pifitiva  , 
fi  x  continuo  crefcit ;  negativa ,  fi  de- 
crefcit . 

SCHOLION. 

9-  Amgli  cum  Newcooo*pr«  dx  feritumt  x  i  prt 
if  vert  y  i  ftd  eemmadier  rft  Leibnitiana  dif- 
ftrtmtialium  defi»nati»  ,  qmm  tmntt  rtliqui  utna- 
tur,  quia  fi  dijftrtntimlim  denuo  dijftrtmtimntur  , 
facilt  tritmr  pundorttm  ttmfmfit  ;  M  tactam  ty~ 
potbetar  fmtiUut  punHm  megligtrt  ,  quom  titt 


5.  Vt  nttura  infimittfimmrtm  ritt  imtltigotur  , 
ttd  ftquemtim  mmimmnt  mdvtrtifft  fuvmt .  Pemmmut , 
tt  dimttiri  memtir  mhitudintm  ,•  dmm  vtrt  ptr  die- 
ptrat  teUintmt ,  fimtm  vtnti  pulvifetdnm  abigi  :  mtn- 
tit  trge  mhitudo  diametro  mniut  ptdvifcmli  ctnfttmr 
imvtinutm.  Enimvtr»  tfutmiam  tmdtm  altitudt  mem- 
tit  imvtnitttr  ,  fivt  pmivifcuium  illud  vtrtici  odbm- 
rtat ,  fiv»  abrgatar  y  qmmmtitmt tjut  dimtntrriin prm- 
frmtt  ntgeti»  pre  mebile  babtndm ,  btt  tfi ,  infimte 
parva  ttiflit .  SimHittr  in  Afirtntmia  diamtttr  Ttl- 
turit  rtfptfiu  fixamm  babttur  pre  prnnft»  ftn  infini- 
ttfimm  :  tdtm  rnim  obftrvarttur  mttut  primut ,  fi 
TtUmtrfftt  pnnflnm  individunut .  Eedtmttiam  mt- 
d»  im  tciipfbut  hmmribut  ctmpmtandit  Ttrra  prt 
fpbmrm  ptrftila  ,  tenfequtnttr  mentium  t  multtqut 
mmgii  adtuen  ac  turrium  mhitudintt  prt  intinittjimif 
iaientmr  r  ntqut  tnim  aliler  nobir  appartrtt  umbrm 
TtUurit  fuptr  difce  Lumm ,  /  Trrrm  fpbmrm  ptrft- 
ilm  tjftt  •  ldtm  tertin  abfiraiiit  quantitatibut  It- 
cum  bmbtrt  ,  jmmc.udum  mgmtvtrt  vtltrtt .  ijinttr 
tet  dtmtnfiratertt  rigidigimi  ,  Euclidca  (  a  )  atqut 
Arcbimedcs  (b).  E-  gr  fi  m  linta  dmtm  muftrattfr 
ipfimt  dimidrum ,  ut  babtt  Euclidei,  ftu  i/uedptr- 
imdt  tfi  ,  part  alim  fmautmcunqt ,  t3  m  rtfidue  rur- 
fut  iffut  dimidium  aut  part  aiia  fimitit  primum  mblm- 
tm  ,  mtqut  itm  ptrre  :  dtvtnittut  tamdtm  md  ali- 
mtarn  qummtitmttm  qmmliltt  dmtm  mfmertm  ,  bec  tft  , 
mdimfinittjimam.  Appartt  idtt  bi»C  ,  mtmtninfini- 
tefma'  tfft  rtfptlihunr  :  invelvit  ntmpt  rr/aticntrn 
mdaliam  quantitmttm  dmtam  ,  tujut  refpethi  infini- 
tefma  dititur»  E.  gr.  dimmetrr  Tt/Iurtt  im  tc/ipfi. 
but  tummribmt  tfi  infinite  matna  rrfbeflu  altitudinit 
tnontium  i  ftd  tadtm  tamtn  tfi  infinitt  pmrvm  rtfpt- 
clu  difiamtm  fimarum  in  erdint  ad  mttum  primmm . 
Cmvtmdum  vtr»  ,  nt  cum  illit ,  qui  immgimmrim  tum 
rtmiiiut  ctnfmudumt ,  prepttrtm  quad  dtfiintla  een- 
timmi  mt  impmiti  mttitnt  dtfiitmti  mefcie  qumpban- 
imfmmtm  fibi  fimguttt ,  infinittfimat  ,  ts  infimtrf- 
mmrmm  infinittjimatpre  tntibut  rtaiibut  babtmr  :  m 
que  ipft  tmlculi  imfimittfimmJit  invtnter  ,  rl/ufiri/ 
Leibnitiuf  ,  mlitmtt.  (c) 

Definitio  j. 

6.  Infinitefimae  dicuntur  itfferen- 
tiatia  ,  item  quantitatcs  differcntiafes , 
fi  ipeclantur  ut  diflferentiac  duarum 
quantitatum.  Vir  fmammNevvtomts 
(quem  Angli  fequuntur)  infinitefimas 


(»)  Eiemrnt.  1'b.  io.  pnp  t. 

(b)  1«  pix&ik»n«  td  p.nAintnram  panboU  &  io  Fu.pth 
<e)  Yi4c  ifta  £  airtocus  Ao.  lyn.ftg.  tt7. 


COHOLLARIUM  I. 

10.  Quoniamquantitatt»  conflantrt  primiial- 
phabetiliteria  indigitainus  (  $.376  Ammlyf.ftmjrt. )  j 
erita^sio,  db  z=os  dt  =  o(/.7)» 

COROLLARIUM  2. 

»»•  Q««»«*f(  *+>—*)  s=  d*+d*  tc  m\  tt—y 
•f-  m)  dy  •  Facilif  ideoeft  difterentiatio 

quantiratum  per  additiouem  out  fubcraetionen» 
compofirarum. 

Problema  i. 

ix.  DiffercMiavtqmunaHatcffemu- 
tito  mutiplicantes \ 

Reso* 
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R.  r?  S  01  U  T  I  o . 
I.  Si  quantitates  dux  fe  mutuo  mul- 
tiplicent,  ut  xy>  differentiale  unius 
factoris  ducatur  in  fa&orem  al- 
terum ;  fumma  duorum  fa&o- 
rum ,  qux  bac  ratione  prodeunt , 
xdy  +ydx  erit  differentiale  quac- 
fitum,  hoceft,  d(xy)~xdy 
+  ydx. 

Demonstratio. 


xy  repraefcntat  re&angulum  ABDC, 
cujus  latus  unum  AC  =  x  ,  alterum 
DG  — y  Siconcipiamuslatusutrum- 
que  augeri  quantitate  differentiali  , 
nempe  ut  CA  degenerct  in  CL  =  x 
+  <£,  &CDinCE=y+f^i  rc&an- 
gulum  CAJ5D  abit  in  majusCLGE. 
Diflerentiale  ideo  ipfius  xy  eft  diffe- 
rentia  inter  reclangulum  CABD  & 
CLGE($.6)-  Quare  d(xy)  =  xy  + 
ydx  +  xdy  +  dxdy  —  xy  =  ydx  +  xdy 
+  dxdy,  nempeALBH  +  DBFE  + 
BHGF.  Quodfimre&anguloALHB 
~ydx  ,  AL  =  dx  fumatur  pro  con- 
ftantej  erit  HGFB  zzzdxdy  diffcren- 
tiale  ejus  (  §.  6  ) .  Eodem  modo  patet 
efle  idem  reCtangulum  BHGF  diffc- 
rentiale  ipfius  DEFB .  Quamobrem 
HBFG  feu  dxdy  refpeftu  reftangulo- 
rum  ALHB&  DBFE,  Ccu/dx  & 
xdy,  habetur  pro  nullo ;  confequenter 
differentia  intcr  re&angula  C ABD  & 
CLGE ,  fcu  dirTerentiale  ipfius  xy  cft 
ydx  +  xdy.  Qe.d. 


4*9 

IL  Si  plures  quanticates  fe  mutuo 
multiplicent,  e.gr.  fifuerit  vxy; 
fiat  t»c=  t ,  erit  vxy  =  ty ,  confe- 
quenter  d(vxy)  =  tdy  +  ydt ,  per 
caf.i .  Sed  dt  =  vdx  +  xdv,  per 
caf.  i .  Ergohis  valoribus  in  difc 
ferentiali  antecedente  tdy  +  ydt 
fubftitutis  prodit  d(  vxy  )  =  vxdyt 
+vydx+xydv .  Patet  ideo  fa&um 
ex  binis  ducendum  effe  in  differen- 
tiale  tertii . 

III.  Eodem  modo  reperitur,  quid 
fa&u  opus  fit  ,  fi  plures  quanti- 
tates  fe  mutuo  muftiplicent .  Sit 
cnim  e.  gr.  quantitas  diflerentian» 
da  vxyz .  Fiat  vxy  =  t ,  erit  vxy^ 
=  tz  t  confcquenter  d(  t%  )  =%dt 
+td%percaf.t.Sc&  dt  —  d  (  vxy  ) 
=  we^  +  ty</x  +  xy/fo  per  caf. 
%  .  Ergp  d(  vxyz  )  =  +  td% 
=  ^iwe^/y  +  ivydx  +  ^xjkfo  + 
vxyd% . 

IV.  Quod  fi  crefcente  una  variabi- 
li  altera  y  decrefceret ;  evidens 
eft,  fbre  ydx-~xdy  differentiale 
ipfius  xy . 

CoR.OLLAR.IUM 


ij.  Ergo</(xx)  =xy*-r-*yx=:»*</*,4/(*,) 

=  mV—  +m-7?  =  3*Vx  *  c'  *  *B  Se- 
nere  4{x    )  r=z  mx'u  V* .  TJndepatct  quomo- 

dopotentis  differentientur. 

CoR.OLLAR.ITJM  2. 

14.  Camexpon«nt«idl|nitfttuni  x*  »**,*'» 
x  firc  1 ,  *  >  3  t  4  *c  antearundcai  Iogsritb> 
tni  ,  pofito  togarithmo  unftatls  =0  (  $.  334 
Ariti.)i  logaritbmt verodignitatutn  decrcfccn« 

1       t  '    1  1 
tiom  — ♦  ^pr»      ,  ^**  &c.  fjat  —i,  — »  A 

—  3,  —  4&c.(fJ-J5i  i<«r*-)j  trie-^-=«-,  a 

=  *"*  ♦  ~3"  &c.  &  in  gcnere  -p&  = 

x-™  ,  conicquenter  V(  t : xm  )  =  -»rm- 1  </x 
(fj.tf).  Velcumfit  i=x°(^. J5p*r;.t- ),  eric 

itx"» 
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ilxm  ~x°  :xm  =  x-m($.  j4^»fr.  1 1%  ideo- 

COROLLARIUH  1. 

15.  Et  <iuia.  *B !nk(  ^  ItAnnhr-finit. ) 

=~-^*^nwIB&       :  V*n)=—  °jx-n  H*"** 
SCHOLION. 

1 6.  fjrufdf  tuipiam  non  f ttit  maniftflum  lidta- 
tmr  y  querncdc  cerellaria  dua pefltrsera  tx  priort  in- 
Xtmantur  ,\  U  dljftrtMul/ia  poStnStari.m  imptrft- 
flarum  alioadbuc  meda  inveftigart  pottfl  ,  qutmilt 
fteutmt*  pr«Hemmt*  txptnJmth  ,  inprimis  cumtjuf- 
drmmtsbtdi  ufus  tffrfejfil  ,  quttims  informu/it 
Utftitdiffirtntituidit  aqua  bttrtl . 

P  R  O.  B  L  E  M  A 

17.  Diffcttntiart i:xm,„  itm  \xn 
&  i:VxR. 

RosaLun  o'. 

I.  Fiat  iix^tr, 

crit      1  —  xmt> 
(S.iO.ix)  o  =  wxm"Wx  +  x"Vfo- 


hoccilr,  »x^fe  =  ^£(jJ.,4.p„,.Iy 

«^™  :y 


(a)  feu. 


:  111  _  n  - 1. 


■  X^X 


<fr = rfjr 


n:m 


—  "tn  =  av 


mr 


ru-i 


dx. 


=  <fo(jf.  4*.  54M,M.) 


h.e.  — 'mx-^dxzzzdvCS.  54/wrf.i.) 
II.FiatV«tt  =  r 


erit  .  xa  =  >m 


nx^dx^m^^dy  (yVi?) 


-x"1^  =  <#($.  54  /Wrf.i) 
h.  ^-x(n-m):m^=^ 
Ht  Fiatdemqucr:Vxn,=  g 

m 

crit   1  =  z  Vxn  =  ?xn : 


.  ;;n 


0=^xfn-m):m^x+xn:m^(un&fi>) 

^  _n_x(a-m):m^x  = 
nx(n-m):mHx  __  ;m 

nx(p-m):n»d3l  , 
—     -n.ltuiH.  «£(  £•  4*.54/>-»rr.  t  J 


n  (. 


m 


h.C- 


ntf  x 


:m^X-=^t(jy.54^M)} 


myxn+m. 

En  ia  omnibus  cafibus  eafderrr  for- 
mulas  ,.  quas  fuperius  elicuimufi-(  §, 
14«  iS).     »  . 

S  C  H  O  L  ro  N- 

it:  itfr  non-  mentnst  clarum  rjfr  mrbitrt?  t  for~ 
mular  in  prtbltmate  Mptrtat  fubirr'  vitrm  rrgula— 
rum  y  juxca-  ffUf  ini  cmflkus  fiavlikus<inftituitvr  dtf- 


Pkoblema  3- 

19.  Dtfferentintr^  quantttatff  femx- 
tuo  dtvidentes  x :  jr.. 

t  Reso- 

(»)  H»c  exprerflo  ex  prfcsdenteemrfcitar  ,  In 
eitt&em  numeratore  fuMtitueado/ pn>  >  , 
ie  «■denominatore*"  pro>,,r. 
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ResoIatio. 

I.  Sit  x:y  =  v 

crit  x  =  vy  . 

dx  =z  vdy  +  ydv  (§.n) 


h.  e. 


dx — vdy  =  ydv 
dx  —  ^L=ydv 


^  =  dv 


fcu  {ylx^xdy):^1 =dv 

J(e/nlm  i .  Dirferentialediviforis  ducatur  ii»  dl- 
\ idendum  &  contra  differen  ciile  dividendiindi- 


vHbreu  •  *.  Fadum  priaf  «z  pofteriore  aufcrc- 
tur  .  3.  Refidntuu  pcrqnadratun  divifbrls  divi- 
darar.  Quorua  eft  ditvreaijale  quantitatumife 
matuo  «lvidenriuai. 

II.  Si  fuerit  xy  .vz  <lifferentianda  : 
ponatur  *>=/.& ©{  =  r;  crit 
xy:vz=t:r.  Sedd(t:r)=(rdt 
—*tdr):r%fcrcaf.iy  ^dtznxdy 
+ydxt  dr=zvdz  +  zdv{§.ix)„ 
Ergo  d(t.r)  =d(xy :  vz)=(vz*dy 
+vzydx — xyvdz — xyzdv) :  v*z* . 
Patct  idco  ,  regulam  prxceden- 
tem  huic  quoque  cafui  facis/ 
facere. 


C  A   P   U  T 


II. 


Sit  femiordinata  pi*alteri  PM  irifi- 
nite  propiriqna  ,  erit  Pp  differentiale 
stbfcifTac fic  demilTa  pcrpendiculari 
2VlR  =  Pp($.az6  C«p.),  R»diffe- 
rentiale  femiordinatae-  Ducaturtan- 
gens  TM  :  arcuhis  infinite  ^cxiguus 
Mm  non  differct  a  linea  re&a,  ideo- 


J)e  ttfu  Calculi  differenualis  in  langentibus  airvarum 

deterndnandis  • 

-  *  • 

1 

Probibmji'  4.  Ique  MwR  triangulum  re&ilkieum  re- 

*o.  Jnvtnire  fubtangentem  in  curva  «angulum  :  quod  TrianguJum  curv* 
Jikcbraicaquacunque.  cbaraclcrifticum  appellari  folet,  qtria 

Kkcswtttto  I,ncac  curvx  l*r  ittudale  invicem  di- 

h    0       1  .  ftinguu.ntur.  Obparallelifmum  retSta- 

1  rum  PM  &  pm ( §.  %  fo  pari.  1  )angu- 
lus  M«R=TMP  (  §.  zi3  Ctom.)  . 
Quare  A  MwK  ^ ATMP^.  >67 
Grom. ) .  Sit  itaque  AP=x,  PM  =  y ; 
crit  P/>=MR=<fe  &  Ri»=Jy($.$  )  j 
confequcntcr  ( §.  iBjCcom.) 

R*:MR=PM:PT 
:  dx  =  y 

Quodfi  ex  acquatione  curvae  cujuf- 
cunoue  datain  cxpreHione  fubtangen- 
tis  PT  generali  ydx:dy  valor  ipfius 
dx  fubftiruatur :  -quantitates  ciffe- 
rentiales  evanelcunt,  proditquc  valor 
fuDtangcntis  in  quantiutibus  com- 


■ 


Idem 
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Analyfas .  Pars  IL  SeS.  I.  Cap.  U. 

COROUAUDM  4. 


fTR  Bl  TK 

Idem  valor  eruitur  ,  fl  oonvexitas 
curvx  referturad  axem  AT. 

CoiOLL  ARIUM  I. 

*i.  Proparabola  Apollonlana  eft: 


($.  jStptrt.  1  ) 


Hinc  *d»  -:  xy«y        (  $.  u,ij) 

dx  —  t-ydy  •  a 
fT=ydx  I  dy=%y*dy :  ady—  %y*  j  „  =  la  : « 
=  »*  ,  prorfui  ut  rupra  (  g.^toptrt.  1  )  . 

CoROLLARIUM  2. 


d*=m3f*-*d9  U  !*.!*,  ) 
 5w  


—  **:«•"  *=_#»*. 

E.  gr.  Cum  (n  paraboloide  cubirali  ,  ;  «rlt 
fubtangen»  =  3, :  Cum  in  furdefolidali  m  =  5  ; 
ent  fubtapgen»  =  5*. 

COROLLAMUM  J. 
•j.  Pro  cixculo  eft  ($.  mp*rt.  1  ) 


ax 


•—  x*  —  31' 


^■'.'»Wi=  (£•»»•  »j) 

-*  =  »)*■>:(,  —  *x) 

VJ*~*)  »  hoc  «ft  > 

JT  :PB  —  AP  PT  , 
corfequenter  PC  .  FT 
=  AP . PB  (  ff  37! 
C*4m.(  —  PM*(^377 

Ergo  AT  —  ( 
•*):(*.-.)-•  =  U  a 


«4-  Proinftnitia  circuliaeft  ( $.  ^xjpMrt.  t ) 
„m__._m*i  _tfflH 


—  njax"1-'  ~(m  — 1  )xm 


^"*  (  mmx-\-  ax-—  mx%— ** —  «rax -f- ou1  -f 
**):(/»*—(<» —  00  =  *x  :  (m*  —  (m—.l)x). 
Cuni  itaquc  in  circulo  fecundi  generis  m  =  *  , 
erit  AT  =  **:(**  —  jx)  flc  PT  =  (  ,«  — 
j*1):*,—  3*). 

COROLLARIUU  5. 

D 


»j.  Pro «IHpfi  Apolloniana  e(l (  (J  *topsrt.t  ) 

«y*  =  «**— ***  

Hinc   *  »>/y  =  *bdx  —  xbxdx 

taydy  .  (  ab  —  1/»*)  —  dx 

PT  —  vA  :dy—i«yx~(  sb—xbx  )  =  ( tsixmr 
il,xx  )  :  (  at>~ zix  )  —  (1»*— »**):(„—»,), 
prorfuj  ut  fupra  (  §.  440  p«r 1. 1  )  • 

COROLLARIUM  6. 

16.  Pro  iofinitiaellipiibus  eft  (  $:  ^wpsrt.  1 ) 
 -ym*n  =  **«»(—  *)n 


—  nbxm(*  —  x)n-z^x 


*»*—»*),  &  hinc 

AT=  (awx— w*-***  ):(**.— 
—  »*)  —  *=  (mtx  —  mxx  -f  awx— «**«— /i 

+  «**  +  ,*»):(«—«*—.)  — 
(*—»)*). 


Digitized  by  Google 


De  Methdo  Tangentium  Dire&a . 


4H 


Cum  ideo  Jo  eTtiptoide  cnbican  fir  m  -=  **■  ,  |  oppoGtum  ortginij  abfciflaj  AP  .  Dificrentiale 
*»  ■=  t }  erit  PT=  (  J4*  —  3** )  •  (  **—  a*  )  ,  &    euim  ipfiuj  *>  efle  ocbebat  yd*~~xdy  ,  qui»  % 


AT  " —  *x :  ("»<»—  3-  ) 

(jOHOII  A  R.  I  U  M  7. 
»7.  Pro  hyperbola  Apolloniana  «ft  (  §.  ^30 

laydy  :  (  sb  +  xix  )  r-r  dx 
TT—ydx  •■  d\  —  ~t.<yx  :{ab  +  tbx  )  =  (  »<ti*  + 

Jprorfua  ur  fupra  ( §.  491  part.  1  )  • 

CoiOilAlIUM  %. 


dccrefoit  ( /J.  n)  . 

COROILAR.IDS 


IO. 


30.  Pro  iafioitia  hrperbolia  iatra  »fympr0~ 
tos  «ft . 


O  -     »*n-lymdx  +  mxnym- 

~ldy(§.to  t) 

',m.V* 

—  mxdy  ■  ny  —  dx 

PT  —  >/*  :Vy  —-~mxydy :         =  — 

CoR.OLLAR.iUM  II. 

jt.  ProQflbide  J>»W«>  *ft(  §>n%psrt.  1  ) 

>l  — '  *  '  :(*—*) 

xydy  =( ?"7rV»— 3* +  :  (a—x)~  ( fj- 1  ?. ■  g) 

-  — :  t  t — " 


18.  Tro  infinirir  nyptTboliJ  camfit  «>m+B  = 
.i*m(  *  +  *)n  (fj<5*5  prfft  i  )  :  rcperietur  ut  ante 
proinfittiti5eIlipnbus(  fj.  *«),  FT  =  (m  +  «  ) 
(.«*+**)  :  (  +  («•+  *)*)  &  AT=«w*  :  («<• 
+  («-  +  «)*). 

COROLIARIMM  9- 

19.  Pro  hrpcrboU  intra  afymptotOJeft  (£  joi 
fart.  J  ) 

*>  ~~  * 


xdy  +  >^*  ~ —  o 
—  —  xdy 


{§.\%.\o) 


PT  =  ydx  :dy  —  —  xdy  :</>=—.- 


PT=.>4r- •*>=*>*(-•  —  *-)*  :(  3-**  —  "3) 

—  a*3(*— x)X3«  —  **  J  =  *(<** -r** )- 


Quoniamvelorfubtanxeotiseft  negativuj,  id 
indicto  eft,  fubtangentem  PT  efle  fumendamin 

mijiiOfer.Matb.TQmJ. 


Habemus  itaque 

w —  a*  :  a  —  x  =  **  :  PT 
five  -f*—  *  5  *  =  *  ••  PT 
h^.  PB  +  Ga  :  PB  =:  AP :  PT 

CoROLLARlUM  II. 

31.  Deniqueproonanibtracurris  «lgebfaicie  «ft 
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*c»hi. 


«y10  +  i*g  +  r><'*,  +  /  = o 


mmy^Jy  +  nbx*-*ax+fiy*x'->-J*  +  ./-'.Vyro 
^"-'^Tjr^V-Vx  —  —  ,„«ym-*Jy  —  rcyT~lx'Jy 
m*ym-'Jy  —  rCjT  " 1  *Vy 


way1"  —  tcyrx* 


—  o>  — ""nbx"-1  +  Ccyx"  ' 

Site.  gr.y*  — —  o  }  erit  comparatione  cttro 
formula  «enerali  fafta 


5it  y3  — *3— «3(3=©,  erix  ■  ■** 

-y°=>J  ianrs  .■■»;»*■  : 


«  =4  »  =  3 
ty  x   ~—  tfxy 


=— *      r  —  i      /  =  t  . 
Hi<  valoribu»  in-formul*  fubtangenti*  generatt 
fubftituti»,  'prodit  fubtangena  curro ,  ad  quam 
eft  *tquatio<!ata,PTzr:(—  i.i>  —  i.— ayx) :  (3.— 
t*l  +  r *>»°)  =  (— }y'+-*y*)i  ( — 3**— *>) 


*>  ) »  fiibftifut©  ncmpeex  atquatione  ad  curvaat 
ipfiuS  >  3  —  *  3  valore  ,  lioc  *ft ,  a*y  :  (  1*  +  *>  )' 

Schoiion. 

33-  J«  mpplicatitn*  ftrtntiU  ^tntrmlit  bxn 
cyrx*  UtiJtm  ttrminit  fpllmtim  etmpmrmmtur , 
qmtt  in  Jmtt  emfm  fftrimlitiJtm  rtfpenJtmt ,  finfm/i- 
qttt  vmltttt  fmml  inftrmmlm  fubtrnngtntit  fubjiitmun- 
tmr  ,  frtpttrtm  queJbxn  rtprmftniml  mmtttt  tttmi- 
Mr  ,  in  -quibut  ftlm  injtttrnrinmtm  X  eetttrrit  ,  t3 
cfrx'  tmntf  ttrmrinpt  ,  in  muibut  utrmqut  inJtttr- 
ntinmtm  X&  y  locttrm  tmbtt  (  $■  3S5  part*  l>  )  • 

COKOUAKIUM  I> 


ryr*s  =  o 


i=—m  n 
/=o. 


<•  zr:  o  r  o  f~o 
Hi*  valoribu*  ln  fortnula  fubtangen  t  i*  generalif- 
Cnia  fubftituti»  prodit  fubtanj»en*parab©Ise  primi 
generi»  (  -  *  1 .  >*  -o .  oy°x°  ) :  (  1 .  -  „ '  -« 
+  o.o^0*0-*  Jn-t^i-^rri/u  ,  ut 
fupra  ( $ •  it  ) . 

imiliter  £t  pro  circulo  >*  — +  **  —  o  $ 


ent 


=  1  m=zx  b=z — <f  /»—  1 
bxa  =  **  r>r»s~o 


*  =  1    i»  =  * 

— a. 1 . >* 

1.— -»w- 


PT—  I—  «r*°  +  *J;r 

iitfupra(£.*j). 


r  =  o  »"=0  /=o 
 !—*+** 


J 


34.  OjjltPT=>/*:/»»  PM=>5  <rit(^4T» 
Gttm.  )  TM—  Vt> V«* :  V + y*)  =  >  W** 
+  Syx):Jy. 

Problema  5. 

3  5-  Determinare fuin&malem  (  FjVil 
■F/g.  /^tvti.  )  PH  in  Jinea  mtlgebraka 
quacunque* 

Resolutio. 
Sit  PM=  y ,  AP  =  * ,  crit  TP  = 
ydx  :Jy  (  §.  xo  ),  &  PT;PM  = 

.^oypart.  i ), 
^cft,  Jgi:J,3=3,.Jg'. 

Quodfi 
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Qtxxlfiat  in  problemate  praceden- 1  Coiolia,,, 
tc,  ia  expreffionc  fubnormalis.PH  ge- |j  4i.  Eodem  modo  t$.  %t )  pro 
ncrali  vafor ipfius &%  fubflituatur ;  dif- 1 '^wparuur  ph=(*v*(«.  + * 
fcrentiales.  ^uantitates  evanefcunt  &  I  ( **  +  ** ) ,  ac  ? roiade  **  +** : >*  =.  m^KS 
valor  fubnormalisL  in  quantitatibus  qh- 
dinariis.  prodic 


45  r 

CoROLLAHIUM.  6. 

infinitis  byperbo- 
)+**>*)  :(m+.) 


Co  ROILAMITM  I.. 

30-  Ih  paraboU  Aptllonianm  dy  =  «/n  «y  , 
Ctf.  *i ) .  Ergo  PH  rr  >/> :  *"*  =  *>** :  *>«**  = 
^,» ,  ue  fuprt  rcperimui  (  jf.  410,/Mrt.  t  ) .. 

Co  ROtLL  ARIUM  2. 

-  rr- 1«  lhfi»i*«*  parabolla  */>=*m-,V»*jr:  *y,n~", 
fctf  x» ) .  I taque  PH  =>*>  :d*=zmm-ty:  my™- 1 
-=■  Wn,-J>V-:  *f>m  <  tf-  J4  A*r*.  *  )  = 
»°>-'y*:w-in-Ix  (  tf.  jtop.rM  )=>*:««, 
utideofit  **:>  =>:PH.. 

COROLL ARIU M 

3!..  In  circulo  mdx— 
W«  r=.*ydy(§.  »3)  » 
hoc  eft  ,.  t*  —  •  *  = 
,*>:*•*  =  PC  .  Ap- 
paret  idfeV,  in  circu- 
lo  omnes  ad;  periphe-»- 
riam  oormales-  ln>  cen~ 
iro  concurrerc,  confe- 
quenter  tangentem.  TM  radio  CM  ad  angulos 
reflos  infiftere .. 

CoROLLARIUM  4- 

39.  Iuinnnitiiclrculi»(i»M*in-,<»'*  — (*»—*) 
«"V*)  :  (  wt-H  1  )>m  —  *>  (jy.44>  •  Unde  fubnor 


malis  PH  =)^:*=(<m» 


t) 


,  >):(«»  +  i)ym  =  (^m-,>*  —  («-») 
»V):(*+«bmfl  =  («*.*m-,>*  — (»»—«) 
»my*):(»»  +  i)(**m  —  *m+,(ff.  fi7  9*'*- "■) 

Eftitaque-s*— - **:>.*  =  i~"-fl-*~*:pH»' 
C  O  R  O  L  L  A  R  I  U  M.  5. 
AO,  lninfinitisellipfibus/y  =(a»**m_l  (*  — 

(  tf.a6  )  •  Unde  (  V.d.  Tig.  tfj4  )  PH  =r  vA :  dx  — 
f(w**m-1  (-—*)">  —  ^«n-— «)n_t>) :  («  +  *) 

/)n-f'>*) :  ("•■+•  *)'»>nH* n  r"e  •  (  *»  +  "  )'*m(<»  — 
x)n(tfsi*f4rx.i)=  (  »>*(«—*)  —**>*);  (*»+«) 

_    _  m 
(,«-—«*)...  Eft.  i«qu«.- «*—«*:>*  ==^-fr; 

*.rH. 


«  +  x:PH. 

CoROLL  ARlUM.  7;. 

s  ^ 


AH 

4*.  Pro  byperbola  Jntra  affmptotos  (  tf.  ao) 
dy——ydx\x.  UndePH  —ydy:dx— — yx:x.. 
Valor  ncgativns  indicio  eft  ,  fubnormalcui  PH 
cadcre  vcrfus  Gniftram .  Qnia  *>  =  4*  (Jf  -so* 
p«r/.  1 ) ,  ideoque  >  =  *  &  >*  =  o  •  *l  ; 
erit  PH  =  «*>:**  vel  m*ix  ,  confequenter 
*1:^»*  =  >:PH:,«t**  :■*■»•=■«:  PH  ,  hoc  eft» 
fcmiocidioata  habet  ad  Aibnormalem.  raciooeai 
duplicatam ,  &  lacus  potenttx  hjrperbol»  ratio- 
nem  tripjicatam  «bfcUTx  ad  lacus  potenti*  hy- 
pejbolse- 

COROLLARIUM  8. 

«3.  In  Ciflbide  Dioe/ir  %ydy  =  (  3***4*  — 
ix  J*)'.(* — *)*(tf-3t)  >  Igitur  fubnornulis 
vrf>:V*=(3**l  —.**  ):  *(-  —  *)*  •  Eft  idco 
(/_x)*:r>=^-*:PH. 

C  O  ROLLARIUM  9. 

44.  Ouia  ( Vid.Fig  6. 34)  PH  =  ydy  :  dx  (  tf.  3«  ) 
4V  *M=>,«ricMH=  Vt >**>*•  »***  +•>*) 

=>vt*>*  +^**  )•*«. 

SCHOLION. 

45-  ZAuidtm  datmptr  probltwa  frdttdtnt  fiih**- 
htntt  fubntrmslii  reptriturfaeiUimt  aifqvt  cet/cul* 
dijftrtmtiali  (  tf  -  409  pirt.  1  ) :  qutniam  tamtn  fub- 
imd*  fuiuttmn/ir  invaniri  dtbtt  dats  tnntumrttoda 
iqumtitiu  *d  eurvaw  »  idte  i*  prtb/tmatt  praftitt 
doctndmm  trat ,  qucmode  indtptndtnttr  a  fuetan- 
gtntt'iK*w*tienttru**da. 

P  R  O  B  L  E  M  A.  6. 

46,  Determinartjcurvaruntttl^hrai'' 

carum  afymptotor . 

lii  »  RESO^ 
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RE  S.Ot  L  L.T  I  O.v 


T    A    P  p  H 


Qiioniam  aiymptotus  CD  cum 
curva  non  concurrit  y  nifi  interval- 
lo  infinito  emenfb ;  haberi  poteft 
pro  tangente  inpuncto,  cui  abfcif- 
Ta  infinita  refpondet  .  Quantita- 
tes  crgo  eenftantes  refpcctu'  raria- 
bilium  x.&7  funt  inbhitae  parvx 
(  §.  2  )..  Quamobrem-  fiexvalore 
ipfius  AT  abjiciantur,.  quae  in  nul- 
lam  variabilem.  ducuntur prodibit 
valor  ipfius  AC ,  pertjuem  pun&um 
C  determinatur ,  ex  quo  afy-mptor 
tusCDducitur. 
.  Quod/L- idera  fiat  m  sequatione  pro 
curya,  &  fa&a  differentiatione  in- 
vcniatur  ratio  eh  -.dy  ;  haud  diffi 
culter  quoque  eruitur  valor  ipfius 
AE :  eft  enim  in  illo  cafu  A  MRm 
v>  A  CEA .  Quod  ut  clarius  intel- 
ligatur  ,  ponamus  ahfcifTam  AP 
«fleinfinitam,  ideoque  TM  afym- 
ptotum  ;  evidens  eft  &  MmK  *  A 
TPM  (  §.  zo).  Sed  A  TPM  «/>  A 
TAG-  (  §.  268  Geom.)  .  £rgo 
"TAG.  (/>  A  MwR,  confequenter 
MK  :  »R  =  TA  :  AG  (  §.  267 
C«j»7.  J  .  Surrogetur  jam.  in  lo^ 
cum  A  TAG  alterum  CAE;  erit 
MR  :  mR  —  C A ;  AE     hoc  cft  , 
^:^y=CA;AE. 


CO  R.  OUAKI  U  M  ». 

4.9.  In  hypcrbola  Apolloniana  AT^r««:  («-f^ 
**)($.  .49«  p*ff.  i).  Ergo  AT  — =.p*. 
=  AC  prorfus  nt  itipra  Kjbetur  (  $•  474 pmrt.  1 
PorraaaVbypcrbeiam- Apftllontxnzmp 

.     *y*  =  **{  •  +  *)  (  tf.  ♦5»P"'-  »»)>  . 
hoceft  in  noftrocafuob  «  infialtcfim. 


=  *** 


confequentcr  >  yw  =  *Yg 

dyYa  —  dxYb 

d*:dy  —  y*-  V* 
id  eoque  ob   dn :  dy—  CA :  A E .  (  $•  46^ 
Ya:yi  —  \a:  AE 
Unde  habetur  AE.=  ±yaxk:  y« — •  Y>fr 
denuo  ut  Aipra(  $.474.  461  part.  1  ). 

Itfeni  ettam  adhuc-aliter  invenitur.  la  cafu-in. 
fioiti  feuafymptouco  TP  =  CP  =  -5-*  -f-  *  — 
* ,  ob  t*  =  °i  q«i» *  =  «*  •  Porro  ob  fimili, 
tuxlinem  AA  TP.M  &  CAEeft 

CP  :  PM  =  CA  :  AE 
-  b  :■ 

A^  =  i-.V»:\r-  =  iV4.*  • 
C.OHQLLUIUM 
4*-  Pro  infioiti»  hjrperbolis  eft  AT=»«*  :  («• 
+  m*  +.  ''«JXjf-1'')^  ideoquein  cafu  afympto* 
tico,  inquo  *  =  ,  AC  —  n*x : (  m*  +  » *  ) 
=  *«:(«»  +  *)(  ^.4-6  ) .  Quoniam  porro<  tf.s»5 
/J4^r.  1 ) 


m  +  n 


=  **"*(«  -fr  »)n 

erit    aym*a  =txm*aYj7^r 
hbctft  ,  fifiat  bre»itati«gratf**»  -f-  »  —  .  - 
«*vr  =  i*r 


1  r 


1  :r 


^/t1  r  —  ^ 


Uhde  ob  AC  — ^r*: }  reperitur  AE = — ^ 


(Va 


r^-it 


P  R  O  IT  L  E1  M  A  7: 

4^.  Determinart  fubtangcntem  & 
fuhnormalemJaConcboide . 

Quoniam  Conchois  eft  curva  algc- 
braicaC^  nz.  ^ part.  i);  fubtan- 

gcns 
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l ens  ejus  tnveniri  poteft  perptohl  +  & 
iubnormalis  perprohl.  5  (  §.  ro  &  3  5  ) . 
Enimvero  quia  65  sequationem  ejus 
admodum-  prolixam  exprdfio  utraque 
non  iatis  ooncinna  piodit  y  ideo  conful- 
tius  judicamus  alia  methodo  utramque 
inyeftigari ,  qua  &  in  cafibus  aliis  fi- 
milibus  commode  utendum .. 


De  *Meiho3o  Tangemum  Dlrefa: 


41? 


zjdz  =  xtdt  +  rydy 

fdz  =  tdt  +ydy 

Subffituantur  cx  acquationibus  dua- 
bus  prioribus  valores  ipforum  differeu- 
jtialium  dt  &  dv\n  duabus  pofteriori- 
bus:  prodibit 

—  adx  —  —  %dx  +  vdx  —  tdx  +  ydy 


Xdx  —  adx  —vdl 


ld*- 


•adx 


Quamobrem  (  $.  87  Arith. ) 

idx —  a H x    tdx  +  ydy 


%*dx  — a^dx  =  —  vtdx  +  vydy 


aX  *— , 


+  v, 


Vyil 


Sitnempe  AP=x,  PM=>.  InteF- 
Iagatur  pm  ipfi  PM  infinite  propinqua : 
crit  Pp  =  MR  —dx,  &.kw  =  dy  , 
unde  PT  =  ydx.dy,  ut  fupra  ( §.  ^o  ) . 
Sit  porro  AB •=  QM(£.  535  part.i  ) 
=  a ,  CM  =  z  >  BC  =  * ;  erit  PB  = 
a  —  x,  PC  =*<  +  '£ —  *  .  Ut  valor 
ipfius  dx  cx  natura  curvae  inveniatur ; 
faat, 

a  +  h — x  =  t ' 


dx  = 


tydy 


i-  — ai  +  ic 


Hinc  ~DT=y4x :  dy=vy* :  (  — - 
+  *?)  =  «<?*  — r*):(*2—*?  +-*«) 
ob/=£x — ** ,  &  fubnormalis>i>  :  dx 
habetur  =  (  ?x —  az  +  vt  ):.v  =■  t  + 
(?*— •  az)iv. 

AJiter^ 


x  =  v 


crit  — <dx  =  dv 

Porro  ( <$.  x68  Gfo/». ) 

PB:MQ  =  PC:MC 
v  :   *  =  r  :  ? 

<»f  =  %v 

adt  =  zdv  +  vdi 

Denique  ('£.  4*7  Ceom.  )  CM*  — 
FC  +  PM^hoceft, 


■ 


Sit  TC ,  fecansregulam  in  I  ,.perpen^- 
dicularisad  MC ,  &  mC  ipfi  CM  mfi- 
nitc  propinqua .  TM  tangat  Conchoi- 
dcm  in  M .  Radio  CQ_defcribatur  ar- 
cus  Qr  6c  radio  GM  arcus  Mr  .  Sk 

QM 
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QM  =  a  ,  CQj=  x ,  CM  =  y ;  erit  tS 
=  </* ,  mr.  =.  dy.  Quoniam  in  A.QrS 
angulus  t  redtus  eft  (  §.  38  )  &  QCI 
itidem.  ree\us  (§;  78.  Geom.  )&.  ob  an- 
guluminfiniteparvumQCS=o($.  %).y 
angulus  IQC  =  QSr  ($.  239  Gw/».), 
erit  AQ/S.wA  QIC  ( $ .  2 6  7,  G«ww. ) , 
ideoque 

CQjCl  =  rS:Q£ 

'x:b=dx;^ 

Quoniam.Qr  &Mr  funt  arcus  con> 
ccntrici  intra  crura  ejufdem,  anguli.de- 
fcripti ,  eric  X  §.  1 3 8. 4 1  2  Geom.) 

CQ;  Q£  =XM:  Mi- 
.  bdx    ,  bydx 

Deniquejcum.  eodem  ,.  quo  fupra, 
modo  otfendatur,  efle  A  Mrm.*  A 
MCTYerit 

wr:Mr  =MC:  CT 

«*  —   y  -^dT 

Ex  aatura:  Conchoidis.(  $.  535- 
fart.i) 

y  —  x+a 
ideoque  df  =  dx 

fcrgo  CT=>*£.  =  i£ 


x  .  :  y  =  b  :  ^ 

Quare  fi  porro  TM  ducatur  paralle- 
laip&GQj,  crit($.ftt.) 

CQ:CG=CM  CT 

ideoquoCTfubtangens,,  eonfequenterr 
TM.tangens  quaefita .. 

P  r  o  b.  l  E  m  a  8: 

50.  Determina- 
re  fubtangentem  in 
Spirali  Arcbime- 
dea&  infinitit.  fpi~ 
ralibui aliir . 

Sit  femidiame-. 
ter.  circuli  AB  =. 

a,  .  peripheria  =  . 

b ,  ,arcusBD=x,, 
AG=y.  IntelU- 
gatur  radius  AC. 
alteri  ADinfinite 
propinquus,&  du- 
catur  radio  .  AG. 
arcuIus.EG;  erit 
CD  =.*.  <5t  EF=; dy&a  $..ri8: 4 1 2. 
Geom. ) 

j         AD:AG  =  DC:GE 

a  :  >  =  dx.:-Z~ 

Quoniam:  EG  ad  AE  perpendicu- 
laris  (  §.  2  8  ) ;  ducatur:  HAad  AC  nor- 
malis  ;  quac  eft  fubtangens.  fpiralis  : 
erit  EG  parallela  ipfi  AH(§.  256 
Geom.)t  ideoque  cum  fit  FA  =  AE 


Ducatur  itaqueGMparalleJa  regu*-  ifiveAG.QbinfiniteparvamEE($.^68 
lasIQ;  eriU^.268  Geom.)  faw  );  ,  : 

FE: 
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Tam  pro  fpiraliArchimedea($. 571 

*     *•  •  ...... 

Jfart.  tl 

—  U 


*dx  —  bdy 
Hinc  fubtangcns  AH  =  = 

fy*:a*  =z  xy  .a . 

Pendet  ideo  determinatio  fubtan- 
gentis  atmadratura  circuli,  cum  pro 
arcu  x  ammienda  fit  rccla . 

Pro  infinitis  fpiralibus  *eft  {  §.  57* 
part.i) 


tmxn  =  bnJn 


namxn~%dx  = 


>n  ra-i 


dy 


n-i 


dxz=zmbnjm~1dy.ndmxn-\ 
J\H=yVx :  ady^m^ 1 :  na^x 
=  mamxny        V-1  =  wxy :  na. 

C  O  R  O  L  L  A  R  I  U  M  . 

-51.  Quodfi  'pommui  areum  BC  eflfe  ad  *C  ut 
eft  abfcIfTa  curv«algebraic*ad  femiordinatam  j 
^erit  EC  —  x ,  CD  — ij,  FCr:y,  &  (  duSo 
radio  AG  arculo  CE  ,  &  radio  AF  *reuk>  Fl ) 
CI  =  FE  —  Jy ,  *tque  (  §.  t 3*-  41»  0«**. )  -ob 
AG  =  AF(tf.4) 

AC:      CD     =  AG: 

adx-^ydr 

«  :       dx  — > 
EG     =  FA 


FE: 


adx—ydx 


:  AH 
(«-y)*dx 


Quodfi  «rgo  ex  a»qurtiol»e  curvat  algebraicx  , 
^ux  exprimit  relationem  BC  ad  FC,  fubftitua- 
tur  in  expreifione  fubtangentis  AH  vilor  ipfius 
prodibit  fubtaagens  quazGta.  Sit  e.  gr.  re- 
latio  arcua  BC  ad  reQam  FC  contenta  in  s- 


««quatione 


erit  bd*  =  ay^y 

iM»d«  AH=  (  4— y  $4*  i  *<b C=V  (       )*  I  *4  • 

Problema  9. 

5*.  Detcrminarefub$angent*m{  Vid. 
TfrfeqjPTinCjcloide. 


Sit  APB  circulus  gcnitor  cycloidis 
AMC,  KP  tangens  circuli .  Ducatuf 
TM  ,  quae  cycloidem  in  M  tangat  ; 
crit  TP  fubtaqgens.  ReCbe  QM  pet 
utrumque  contactus  punclum  P  &  M 
tranfcunti  intelligatur  ipfa  tfm  paralle- 
la&  infinite  propinqua;  demittantur 
perpendiculares  PO  &  MS  :  agatnf 
denique  MR  ipfi  PT  parallela .  Erit 
MS  =  PO($.  226  U«w.)8c  MR  = 
P/>,  quia  arculusPp  infinite  exigtius  > 
habetur  pro  parte  reftae  pT  (  '§.  257 
Ceom.).  Sitjam  AP  =  x,  PM=^; 
eritPp^MR^rfx,  mR~dy.  Ob 
parallelas  MP  &  wR  per  coriflrucl.  an* 
sulus  MmR  =  TMP,  &  ob  parallc* 
Fas  MR-&TP  itidcmperconflr.  wRM 
=  w/>T=  MPT  ( $.23 J  Cww. ) ,  con* 
fequcntcr  (  §.  1 6  7  Gf ow. ) 

wR:RM=MP:PT 

=  ,  :^L 

Eft  vcro  in  cycloidc  y  =  x(§.  57^ 
part.  X  )  ,  cohfequcnter  dy  =  dx,  & 
hinc  >^x:^y  feu  PT  =  y.  Ducla  igU 
tur  refta  PT  >  quac  circulum  taogit 
in  P ,  facillime  quoque  ducitur  TM , 
qu«  cycloidcm  in  punclo  refpofidentft 
M  taneit . 

COROL. 
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CoROHARIUM. 


J3  SiAPBfuerit  linea  algebraica  alia,  cuju» 
arcus  AP  fnt  abfcifTs  tratifccndentis  A  MG  j  eo- 
dtn  rr.crlo  <kicrm inatur  fubtangcns,  cuni  in  omoi 
cifu  rep eriatur  PT  —  jdx  \  dy  .  Ponawus  e-  gr. 

bx  —  *y 


ent 


bdx  z=  *dy 


dx  —  *dy:b 
PT  —  ydx  :  dy  —  *ydy:  bdy  —  *y:b. 

Problema  10. 

54.  Determi- 
nare  fubtangen- 
lemVT  inLogi-  ~ 
fiica.  G 

Sit  AP=x, 
PM=y  jpmipfi 
PM  parallela  & 
infinite  propin- 
qua;eritMR= 
P/;  =zdx&  Km 
—  dy&L  vi  eo- 
rum,qua:inpro-  ™ 
blcmate  4  ( 20)  dcmonltrata  f  unc . 

/»R:RM  =  PM:PT 

Sit  abfciffa  alia  ipfa  AP  major  vcl 
minor  =  v  ,  &  femiordinata  eidem 
refpondcns  =  £  ;  erit  fubtan°ens  = 


^dv.dz-  Qttoniam  ex  rmturaLogifti- 
cx  abfciflx  in  progrcOione  arithmcti- 
ca  progrediuntur  ( §.  552  part.  i)crit 
dxzzz  dv .  Quoniam  vcro  femiordinatx 
progrediuntur  tn  geometrica  ( £  cit. ), 
erit 

y:y  +  dy  dz 


y.dyzzzf.Jz 
dx  =  dv 


(§.  K)iArttb.) 


ydx :  dy  =  %dv :  d% 

Tbecrrrna.  ln  Logiflica  omnes  fubranf; 
nerfexqualej,  feu  ful>uu£ens  PT « 

Problema  II. 

5  5.  Determinare 
fubtangentetn  M  H 
in  quadratrice  Dino- 

Per  punctum  da- 
tum  M  ducatur  ra- 
dius  CN  ,  fitque  TM  . 
taneens,MKa<lCM  A 
&  TK  ad  MK  pcrpendicularis ,  G* 
ipfi  CN  &  pm  ipfi  PM  infinite  propin- 
qua,  AP  —y}  AN  =  x,  CM=/>, 
ANB  =  AC=*;  erit ML  —  h 
— «>,  Vp  =  MR=r^,  N»=</x .  Quo- 
niam  arcus  infinitc  parvus  radio  CM 
defcriptus  coincidit  cum  recla  MH  , 
erit($. 138.412  Ceom. ) 

CN:N«  =  CM:MH 

>:dX  =   p  iJf. 

Porro  cum  TK(perbypotb.)&.  CH 
(§.  38  )  fint  ad  MK  perpendiculares; 
erit  mH  ipfi  KT  parallela  (  §.  15& 
Georn.),  ideoquef^.  z68  C?t?ow.) 
Mm :  MT  =  MH :  MK 
Similiter  wR|&  TL,  quia  ad  ML 
perpendiculares  (  per  bypotb. ) ,  inter  fc 
parallelat  (  §.  256  Ceom.  )  ,  idcoque 
($.268  Geom.) 

Mm: 
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Mmx  MT  r=  MR :  ML 
confequentcr  ($.167  -rfr/f  ) 

MR:  ML  =  MH : MK 


dy 


£ft  vero  ex  natura  quadratricis 
(§$6$part.i) 
bxz=ay 

bx.a  ~y 
It«m ,  dx  =  ady :  £ 

Subftitutis  ergoinvalore  ipfiusMK 
pro      &  v  valoribus  modo  inventis, 

prodit  MK=  —  =*^-?*) :  * 
—  (<,--«t)p:$=NB.MC:AC.  Eft 
vero  NB  arcus  radioNC  dcfcriptus, 
ideoque  conftru&io  a  redtificatione  ar- 
cus  irtius ,  fcu  a  quadratura  circuli 
pendct. 

Prouema  ix. 


P>  H 

56.  Jntra  anytlum  QTH  defcribe- 
rc  curvam  dejideratam  algebraicam 
qute  retiam  TQ,  in  dato  puntlo  M 
tangat. 

RoJOlUTlrf. 

Demittatur  cx  M  ad  TH  perpen- 
dicularis  PM;  erit  TP  fubtangens  , 
PM  femiordinatacurvac  quacfitac.  Sit 
TP  =  »,  PM  =  y,  AP  =  x;  erit 

miJiiOfcr.Matb.T.1. 


TP:PM  =  MR:*R  _ 

v  ;   y  _  dx  :  dy 

vdy  —  ydx 

Quare  fiex  sequatione  curv*deter- 
minatur  valor  ipfius  4x  vel  dy  &  in 
acquatione  modo  inventa  fubftituatur; 
per  communes  Algebne  regulas  deter- 
minantur  tum  ablcuTa  x  femiordinat  jc 
PM  dat«  refpondcns  ,  ut  habeatur 
vertex  curvx  A;  tum  Hneae  reclar, 
quibus  datis  curva  datur.  Quodfi  ve- 
ro  contingat,  aliquas  ex  his  determi- 
nari  non  poflc;  idquidem  indicioeft, 
eam  variis  modis  aflumi  poflc  ,  idco- 
quc  plurcs  curvas  ejufdcm  fpecici  fa- 
tis&ccre  propofito . 

CoROLLARIUU  I. 

J7«  SI  curra  AMO  parabola  primi  jeaerir  e& 
debet  j  1 


erit(/.  jt«6«rr.  i  ) 
„» 


adx  ~7 -  T-ydy 


dx  =  %ydy :  m 
Onodfi  hievale*  in  «quatione  vdy  : 
dx  iubftituatur :  habebinaua 

vdy  =  %yxdy\*  


*p  =  »t  *  fcu*  =  »>*:» 
Porroexsquationeadparabolem  «  =jr*.«a 

»>•:»  =  >*•* 



»  :  v  =  *   ■  * 


*  =  *. 

Divi/i»  nempe  TP  bifariani  in  A  ,  nabetnr  ver- 
texparabols  A,  ut  jatnex  fupcrioribui  ($.  tt  > 
eonftat .  Parametro  itarjue  %yx  :  *  drca  azeaa  AH 
parabola  defcribenrU  (  §.  401  p«rt- 1  ). 

COROLLARIUM  *, 

5».  Si  curve  AMOhyperbola  asquilatera  ;  erit 

ax  -f-      =  y* 

txdx  =  »>/y 


dxz=:*ydy.  (4  -f-  **) 
Kkk 


t^uodu 


Digitized  by  Google 


44i    TJemema  Analyfeot.  ParsIL  Seft.L  Cap.II. 

C  O  R  O  L  L  A  R  I  U  M  4- 


Quodfi  inxquatione  xdy  —  \ J*  pro  dx  fubfti- 
tuatur  valor  modo  inventus,  prodibie 

W>r=  ty*dy  :(*+  W) 
.11  +  zvx  *>* 
iv  —  ly7-  —  *ix 
■a  rrrl>*l»  —  ix 
lioc  eft ,  fi  fiat  y* :  v  ±±  m 
*r=.%m  —  \x 

"  Torro  ex  aquati»ne  ad  iyperbolam  «quila- 
**  +  x^r=>'* 


a      >   :  x  — * 
Unde    >*:x  —  rrrim- »x 

yx  —  xx  rrz  »»»x  —  *x* 
>l  rr:  t/wx— x1 
feu      ** — i»x  —  — 


•  —  *«x     «•*  —  '«»*  — y1 


tn  — —  x  j 


Dato  itaque-valore  ipfiusx,  datur-vertex  hy- 
perbolatxquilaterz ,  datur  etiam  parameterarrr 
%m — »*  r  confequenter  hypetbola  defcribi  po- 
tett  (     47»^x/-M  ). 

COROLLARIUM  J. 

59.  Ojjoniamprocirculo.*x—  x*r=r  >*($-J77 
p«f r.  1  )  ,  eodem  ,  quo  ante  ,  ntodo  reperitur  0 
iy%  :  v  +  ix  feu  ,  fi  fiat  yl :  v  rrz  m .  s  z=. 
+  1*,  &x—Y(^+^)-m. 


im 


60.  Si  curva  AMO  ellipfis  primi  zencris:  erit 
(£•4«  p*rt.  1) 

>*rrr  *x  —  Jx*:« 

Xydy  —  bdx —  tbxdx 


dy  rrr  (  mbdx  —  ibxd*  ) :  i*y 

Quodfi  in  xquatione  -vdymydx  Tubflituatw 
valormodoinventus,  prodibit 

fih  —z&tx  rrr  »o>* 
b=Xay*;(<,v~  *M  ) 
Exnatura  curvaeeft 


Vnde 


*  rrr-f>*:(xx  — xl) 
"y  ay* 


»«*. 


•ix' 


—  »px 


Si  fiat      a  +  *rrr  ln 


enr 


1  *y*»t'' 


<v—  imx  + 


V(^^)rrr{  — 

**  -  W  mz  —  \av  )  rrr  x 

Quoniam  ipfius  *  feu  axis  tranfverfi  «tillus 
valor  trui  poteft  j  pro  arbitrie  aflujni  <!ebet  - 


CAPUT 
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C  A  P  U  T  III. 


44* 


JDe  Vfu  Calculi  diferentialis  in  Metbodo  de  maximis  &  mitiimir  * 
Definitio  4~ 


fir.  O I  femjbrdinatx  alicujus  curvx 
i^V  ufque-  ad  ccrtum  terminum 
continuo  crefcunt  veldecrefcunt,  quem 
prxtergreflxdenuodecreicunt  velcre- 
fcunt;  methodus,  per  auarrt  determina- 
tur  earum  maxima  vel  minima  dici- 
tur  Metbodus  de  maximis  &minimis  - 

S  c  holion. 

€t>  Pottft  titra  bac  mttbtdut  ttiam  ad  dtttrmi- 
naitdai  quantitattt  aliat  ,  qu*  ad  ctrtum  aliqntm 
ttrminum  ertfcunt  vtl  dtcrefcunt  ,  adhibtti  .  Std 
rtprsftntand*  fttnt  ptr>  curvarum  femiordinatat  , 
tit  txtmpla  inftriut  adductnda  Itquuntur  • 

PHOBIEMA  I 

6  j-  Determihare  maximam  vel mini- 
vzam  appiicatam  in  curva  algehraica . 

Resolutio. 


nimi  (ubtangensTPinflnita:  atquefub- 
normalis  PHnihilo-sequalis.  Eftvero» 
PH=y*/y :  dx  ( §.  i  $ )  ~  Qutodil  ergo  po- 
natur  ydy  :dx=o;  reperietur  dy  =  o 
&  ob  PT= ydx :  dy=z*o.  (  qux  ell  i 
infihitatis)</x  =  oo.  - 


H     J>       C  T 

Quoniam  in  curvis  jnaximum  vel 
mrnimum  habentibus  tangensTM  de- 
generat  tandem  inDE&  axi  parallc- 
faevadit,,  ideoquenormalisMHLcoin- 
eidit  cum  maxima  vel  minima  appli- 
cata.  CG  i  erit  incafu  maximi  vel  mi- 


Fieri  poteff ,  ut  tangens  HG  in  di- 
rectum  jaceat  fcmibrdinatx  GC :  quo> 
ia  cafu  fubtangcns  PT  nihilo  aequatur 
&  fubnormafis-  Prl  fit  infinita  ►  Ett 
vero  PT  =  ydx.dy  =  o  (  §.  io  ) :  qua- 
re  fi  ponatur ydx  :  </y  =  o ,  habebimus 
dx  =  o.  VclobPH=y</> ndx =  oo  „ 
reperitur  */y  =  o»  .  Sunt  nimirum  tarr* 
dx  y  quam  y  intuitu</y  infinitefimx . 

Ex  xquatione  itaque curvx  quaeren- 
dus-ell  valor  ipfiu&rfy,.  &  veL  nihilo, 
^velinfinitoacquandus,  ut  habeatur  va- 
lor  abfciflx  „  cui  maxima.  applicata. 
coordinatur  _ 

Co  R.  O  LLARIUM" 
64^  <J[uon»am  in  circutp  (  §.  377-  parfr  i  ) 


ent 


tdx  —  txdx  —  *ydy 


(  adx  —  *xdx  )  :  zy  —  dy  —  o 
a  —  X*  —  O 


Kkk 


Ntmpe 
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rJempe  maxima  femiordinsta  In  eircuto  etigi- 
tur  ex  centro,  uti  exEtementts  conftat(_,  199 
GVovf.  ) . 

Quodfi  porro  valor  ipJlus  *  in  cq-atfone  _x — 
xl  =_=>*  jubftiruatur;  prodibit  __*  —  *-*  = 
>*  ,  hoc  eft  ,  -*-_*  =  >*  .  Unde  ■_-_=>;  id 
quod  deivuo  ex  Elementts  mauifeftuuv  eft  - 

Quodfi  ponemus  *ydy  :  (  *  -™  *x  )  —  </jr  —  ••  ; 
erit  _■  —  Xx  refpe-tu  numeratoris  xy-y  inftimcp-r- 
V»,  ideoqu«(_f.  j )_  —  -»  =  ©,  utaate. 

CoROLLARIUM  2. 

0 j.  Pro  tniTnitis  circulis  (_>.  »4  ) 
m**m-xd*—  («r—Ox^Vx  =  («+i)>nVy=  0 

» .  f                              -  •  .  t 
Porra 

=  ?-V4 
=  *-V4 

COROLLARIUU  5« 

«t  Sit  y  —  a  —  _i:-(„  — _ 

erit    />=  — __,:-</_.j(«  — *),:- 

Q^odii  kic  valor  ipfius  dy  por>atur  nihilocqu». 
lis,  eric— t*i:i  —  0.  Quamobrem cnm  nullua 
valor  ipfius  x  inde  eruatur ;  ponatur 

—  *_,:J:  3(«.  — «)Ir3  =•• 

ertt  ob  denoniiiiatorem  reipe-lu  nnmeratoris  io- 

fini *t*  Diru  um -fT-.  _  ^ 
uu>,v  ^»1  v  -lu     y>  ±  j 

j(---),:J  =  o 

.1  —  *  0 

-  =  X 

Unde>T-_=_,:3(_— -)1:J  =  -,:,.o=o 
iJeoque 

>—*  =  0 

max"1-1  =(m  +  ilxro  ,      .  vm_, 

-__:{»+«)  =  *  ("+°* 
E-  gr.  fit  n»  =_  3  feu  atqu-tio  ad^eirculum  tertii 
tenerisv  *~~ ax — x    1  erit  *=  -r<» »  coniequen 
«er>4 =    J_*~  tVt-4  =  -TTT-4  -  .TT-4 

4 

 *  t  rjndev          4-_  Vl7 

1           %   S   .                   11«- >         ■  — T»  W  */ * 

CoROLLARIUM  J. 

«6.  Proetlipfibus  infinitis(^.  16) 
<  *7-f-  -)_>nj+n-l_>  —  -.-m-1  (  „  —*)nJx 

—  „bxm{f.  —  *)n-X  Jx—O 

mbx^-^im—  x)a  =  -_-01  (_  —  -)"-' 

m« — «»x  =1  rtx 

fns  — — ~    x  ~f"  *  x 

ma  l  (  Ht  "4*  m  ^  -— — ■  x  m 
._ —  .  ^  *    1    "  t  ^— — ~  * 

Sit  e._r.  •llipiispriiai  generis :  «rit  /w  =  1  & 
si=t,  ideoquex  =  _-«  ,& ob>*___;£r--- i_*  :  _ 

/X    ^4  «  — — _*  ■  \      «j  —  —    *    -  *             t  __  ___    1  „  /  ¥T_ 

«i«>=Vt-*- 

CoROLLARIUM  4. 

_l_9_    JCl    Jf  ^             __  ^  —————'  _■  uu 
■*■/*          *        |    _Jf       .  mXy 

>=-. 

COROLLARIUM  <5. 
«0.  Sit  >5  =  _-_5  —  «5  -f 

erlt  5>Vy  —                 jx*_^  -f-  *-<-,V_  ___  o> 

3_-x-  —  j_4  -f~  A-^x  —  0 

£rit       __e  _/r  *^r"  _"v  _/v        axJy  ti\dx 

-  34 -x -=*V- 

^f-^jr  — _></x  —  rnxJy—  3>-//>  —  0 
?xl  =  _> 

»4  — i_*x-  =-f-AV* 

I   0    O                     I  O 

2  ___ 

:-3  =  >T 
-,  +  *7-°:-3  =  JvJ 

-    —  T-  *    +  TTT-    =  t4_-    +  "T**- * 

*7-*  =  -_*^ 

x*=  iV-*tVX-r_T-*-l-T**'*) 

J 

J*  =  -  V* 

*  =  Vt  t'^»3,  t  Vl  — ---4  -r-            )  ) 
Fiat       x  =  m 
erit  >*  =  _*-, J  —  -1- 

-  =  T^V* 

>=Vt-**3--.J  +**'*•*») 

COROL- 
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Metbodo  ie  Maximis  &  Mittimis. 


applicata 


Corolurium  7.  1  piamus  ergo  curvam ,  cujus  appli 
Sit  w+st^cy*****    fitRM($.  6a),  crit 

<,xxd*z=Hcxydy  +  ryxd*  +  j«V»  +  * S dy  C%  —  XCK  +  X*  +  y*  ==. 


70.  Sit 

eric  »4  .      _   _   __  ____   

xi, * *d*  —  cy*dx  —  i*vy  ■  r=_  *  ■■■        +  *       — ■  ° 


i,**  —  cy"  —  i**v  = 


****  =  r>*  +  J**J 


*****  zzzcxy*  +  3 


— ,■>*  +  *'3>-*4 
— ttt: 


****  =  *»*>  +  * 


b*x»  — a4 

X*1 


•  »*4b*«*  -f-  »' 


4V 


b4cx4-^_4b*c.*  + 


7*7 


4X« 


=  J*  > 


—  o 


ideoque 

*i*x  — f>*  — j**>  =  o  . 
_x      ^4+»a4b*cx*->8c  ,tx.iC^ 


+  x</x  -r*;_/x  =  o , " 

Quodfi  cx  tequatidne  ad  curvam  alge- 
braicam  dafa  proydy  fubftituatur  valor 
ejus ;  valorcm  iplius  x  cruere  licet . 

CoROLLARjy.H 
71.  In  paraboU  (  §.  ti  ) 

\adx  =  ydy  

Ergo    \-adx  +  xdx —  cdx  —  o 

* :  =  f  —  T*  =  <—* 

Hlnc  *x—ac  —  \<>1  z=y*  P*rt.i  )tc 

(  <— *)*  +>*=*«*+«-  -l*1  ==  *'  -4-* 

=  t*.  Unde  RM  =  v  =Vt-«— E* 
irfeo  MR*  :_PM*  =  ac  —  Tj*  :  «f  —  T«*  =  * 

""(JuiaPR  =  .  —  x  =  T*,  evtdens  eftPRefle 

fubnormalein  ( _J.  36).  confequenter  MR  uor- 
m_tem ,  unde  patet 


b.  e.  T**x  — 


4XV  

b4cx4  -f-  iJ4b*cx*—  *gc 

 ^ 


"irf4**'**  —  a*c  =  • 


<7+-b 


1*7 


.  £4*.  *4  +  *4r«*  —  ^  =  0 

quzeftxquatio  exprimens  valorem  ipfiusx,  feu 
abfciflx  femiordinatxmaximse  refpondentu., 

Problema 

ji.Ex  dato punflo R  in 
axe  AX  curv.t  algebraic* 
duceread  ferimetrum  cur- 
v<e  reilam  RM ,  qude  fit 
minima  omnium  e<  eodem 
funcio  R  ducendarum  • 

Resolutio. 

SitAP=x,PM=:>, 
AR  =  f,  erit  PR  =  c — x,  &  ob 
PM1  +  PRX  =  RM1  ( §41 7  Ceom.)y 
RM*  z=.cz  —  2C*  +**+/.  Conci- 


Tbtortms:  Pcrpcndicu laris  ad  parabolam  eft 
inima,  quae  ex  dato  inaxe  pun^o  adeamdu- 
ci  poteft. 


CoroLlarium  X. 

73.  In  hyperbola  xqailatera  (  $.$07  fart.  1  ) 

,*  +  **=>*   

sdx  +  ixdx  lydy 

^ad*  +  xd*  —  y.ly 
Quare  \*dx  +  xdx  +  xdx  —  cdx  =  o  (jj.  71) 


x* 


1« 


X=T^  —  t* 

Sive  PR  =  *—  *  =  t*  +  T* 

Quoniam  fubnormalisreperitur*  +  T-r(^.3j), 
PR  =  t  —  *  =  \c  +  \*  eft  denuofubnormi- 
lis ,  confequenter  & 

Tifertma  :  Iu  hyperbola  xquilatera  normalis 
eftbreviffinu  omnium  re£tarum  ,  qux  ex  dato  iu 
axepuacto  adeamduei  poLfunt  • 

COROLLARIUM 

74.  ln  ellipfi  prinW  generis  eft  (  $.  4%opart.t ) 

*>*  =  *y* — y*% 


xuydy  zziabdx—  itxdx 
ydy  —(abdx—%b*dx  )  :  1.1 


Quare 
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guare  \bdx  —  bxdx  :*  -f  xdx  —  tdx±2  o  (ft7t) 


3  .  '.hil) 
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R  e  s  a  i  u  t  i  o  : 

Oh  pundhirn.  C  datum  datur  quo- 
que  pcrpendicularis  ad  axem  CD 
iccmquc  AD  _  Sit  AD  =  p ,  CD=  ^ 
AP  =  x,PM  =y;eritMH=AP-I 
AD  —  *— p  6tCH=CD™ PM  = 
?  —  y ,  confequenter  MCl  =  CH*  + 
HMl=$*  —  z^.  +/+xv—  i/>x+/>1 
(     417  Gt\«».  ).  CurrtideaMC1  fic 
minimum  quoddam  ;  erit  ejus  diiFcrcn- 
tiale  nihilo  aequale  (§.  63),.  hoc  cft, 
—  Md>  +       4*  zp</x  =  o 

feu  (y— tf)</y.+  Lx—p.)dx  =  o 
Rcliqua  peragenda  funt  ut  in  pro- 
blcmatc  praxedentc  ( § .  71 )  „ 

C  O.  R_  O  L.  LA.R.IUU'  r. 


Cum  fuWmin,  repeViaiu? 
*x:f(jy.35)5«itPR  — 

—  *)  =  7f**— M  =  (*—*), 
wt  ideo  PR  denuo  fit  fubnor- 
malis  ,  confequcntcr  & 

Tbtonna  :  In  ellipfi  norma-. 
lis  fit  linea  re£lx  breviffima  , 
qua  ex  dato  ia  axe  punaoad 
«amduci  poteQ. 

CoROLURtUKl. 

75-  Eodem  modo  in  hyperbo-  * 
Ufcalena  reperitur  x  =  (*f—  \mb)  i  (  4 +  *  )  .. 

COROLLARIUM  5. 
76.  quoniam  ydy  +  xdx  —  cdx  =  o  (  $.  ?t  ) 
y4y  —  edx  — 


yiy 

dx 


=  r  —  *  =PR. 


7»  Si  curva  AMO  fuerit  paraboli.  primi  ge- 
ueris  i  erit(^.  388^.,) 


Eft  ideoPR  fubnormalis  (  §.  35  )  v  ideoqua  pa- 
t.et  generale 

Tbfortm*  :  Ja  omni  curva,  perpendicularis  eft 
linea  refta  hreviflima ,.  qusc.  «x  dato  puncto  in 
j.vcad  eamduci  poteft . 


Undc 


P  R  O.  B  L  E  H  Ai  15. 


7?«-  ^  pttntlo  C  r**f*v*  curvanp  alge- 
traicam  dato  ducore  reclam  CM ,  quaf 
f*  minim*  emnium  ex  ecdem  punfto  C 
*d cttrttam,  duiendarum . 


"dx  ~  xydy 

dx.  =  tydy  :  » 
y—1  -K*— />)  »7 :  *  =fl 


j.>  —     +  »j>  — 1/>>  —  o 

r*"_  '     1  ■"^>- 


3 


Quodfi  hxc  zquatio  ope  paraboli  datcatque 
circuli  conilru*tur(^.6xap<»rM  )j  uu  cadu;n- 
que  opera  determinantnr  &  AP  &  PM,  6r  puii- 
aum  M.  Nimirum(w  jji.«t  )  rieri  debet  AL=  tj 
tP=  ■iyt-f-Tp&  IL  =-5-^,atque  ceu- 
tro  I  per.  verticeni  parabola  A  defcribgndus  eft 
circulus,  qui.eam  iupuuao  defiderato. M  f«ca- 
bit.  Erit  autemAL— i^-f-ipj  fiex.  AinG 
transferatur  f*  &  DQ  bifariam  fccetuc  in  L  . 

Sr™-^1?  =/>  »'  iaeocluc  DG  =  T«—  P  •  Ergo 
^L  —  T*  —  fpi  confequenter  AL  =f*  — fp 
+  P  =  T-  +  fp  .  His.  faai*.  AP  =  x  ,  PM 


  E>  I  *r   .      .    ~  % 

—  >■  ttenimex  natura  parabolaAP=  yx 


f-»*>  + 

Efc  vera  MI*  = 
Al* 
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A 1*  =  1L*  +  LA* ( $.  *;». )  =  tV*1*  + 


a 
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5it  AD—p ,  CD  — 7 ,  APrr*  ,  P\t 

£=y,eritHC=rPD=p^x&MH 
—  y — '<?>  confequcnter  MC1  =  MH1 
+  HC*(  §.4.17  Geom.)  s=y*«—  igy  -f- 
</*  +p*  —  +  •  Cum  MC*  fit  mi~ 
nimum  quoddam  ex  hypothefi  ;  erit 
ejusdirTcrentialc  nihrlo  acquale ( $.63 ) , 
hoc  cft ,  vy&y —  ia&y  —  ipdx  +  ixdx 
=o,feu(y  — q)&y—  &x(p-~  *)s=a. 
Reliqua  peragendafunt  «t  in  probk» 
matc  14(^.71). 

CoROLLARIUM  1. 
tu  QuonUm  (  y  —  q )  tfy  =  ( p  —  » )  ^ 


>3  +  4-V-i-\  =  <> 

jjuzeftarquatioad  conftruendum  propofita 
COIDLLARITJM  2. 
70.  Cnioniam  r(  $.  ^77) 

jy  —  q)dy  -f-T*  — P)J*  —  ° 
*rit     (  x—p)dx  =  (  ?  —  y  )dy 

(«— p)y  y*r 

q  — y  dx 
Jam  porro  '(     a«J  Gttm.^) 

CH:MH=CD:D^ 
y.x— p  =       ••  D' 

Ideoque  D»-=  ^Sf3 »  eonfequenterob  DP 
=  X  —  p  ,  P,=  —  *  +  P  =  '  *x"~ W 

Eft  ideo  P*  =  jr/y  •  fubnormalis  (  $.  35  )  •  Pa- 
tet  idcodenuo  generale 

Tittrtma:  laomnicurva  AMOlinea  ad  cam 
perpendicularia  eft  breviflima  omnium  ,  qus  ex 
•dato  extra  eani  puufto  C  ad  eam  duci  poffunt  • 

•ScHOLION. 

*to.  Sx  allatt  txtmbh  Uqutt ,  fiprebhmm  ntn  fut- 
ritplanum  ,  cenfultiut  tff*  ut  *n  txprtjfient  gtntrali 
xaler  petiut  ipfutAx  ,  qvam  dy  fubfliwatur .  Ntt 
mbfimili  mede  in  curximlgtbraiciidtttrminaturpun- 
i\um  intra  tarum  mmbitum  datum  ,  a  qut  ad tarUm 
ftrimttrtt  ducantur  rtcla  minima  : 
ex  ftqurnt*  prtblimat*  pattt . 

ProblemA 

tra  curvam  algebrai- 
cam  dato  ducere  re- 
tfam  CM  >  q uat  fit 
minima  omnium  ex 
todem  pu»Sfo  C  ad 
€urvamduceffdarum, 


dy_ 

dx  y — q 


erit 


  HC.PM 

—  MH 

t^are  eum  fit  MH -TiC  =  PM :  PR  (^.  irt 
Gtom.  )  ;  e/it  PR  fubnormalij  (  §.  35  ).  p4tft 
ideo  denuo 

Tbtortmt, :  in  omni  curva  AMOlinea  norma- 
lis  «ft  brevi(Tima ,  qux  s  dato  inrra  eam  punclo 
Cadeam  daci  poteft. 

Co  ROLL  A  11 1  U  M  4. 

'8  j.  Linea  itaque  ad  curvam  normalis  eft  bre» 
viflima  omnium,  quas  a  dato  quocunque  in  eo- 
dem  plaao  puncto  ad  eant  duci  poteft  (  $.  ;t 
70.  *%)  . 

PROBLEMA  17. 


84.  Lineam  reffam  AB 
<«  D  ,  ut  reflaxgulum  ex  AD  &  DB 

maximum  eorum  ,  ^««t*  i^r  Tatione 
conftrui  pojfunt . 

Sk  AB=* ,  AD  =  jc ,  erit  DB=  4 
— <  x  ,  confequentcr  AD .  DB  =  ax 
— x*  maximum  aliquod,  atquc  hinc 
(§.  63>ejus  diflferentiale  nihilo  scqua^ 
lc ;  concipitur  nempc  efTe  adcirculum , 
adquem( §.  mpart.x) 

ax~- 
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ax — x*  =z  yx 


■ 

448    Elementa  Analyfeos .  Pars  1L  Se8. 1.  Cap.  UT. 

Sit  AB  =  *,  AC  =  x;  crit(^.4r7 
G«w. )  BC= V(**— x\> ,  arca  (§.391 
Geom. )  =  MC .  CB=  ±x  V(**~x*) . 
Habemus  idcojequationcm  ad  curvam 
ccrtii  gcncris (  $.  382  part.  1 ) 


Quare  adx  — -  zxdx  —  lydy  =  o 

a  2X=Q 


■ja  —  x 


-B 


Linea  igitur  AB  eft  fecanda  in  duas 
part  cs  xquales ,  cftquc  quadratum  om- 
nium  rcitanguiorum  raaximum ,  quo- 
rum  altitudines  &  bafes  junclim  ium- 
tse  intcr  feaequantur . 

Problema  18. 

8  5 .  L  ineam  reSiam  (  Vid.  Fi%.  pr£C. ) 
ABitafecareinD,  utADm.DBnfit 
maximum  fatlorum  fimili  modo  forma- 
torum. 

Sitdcnuo  AB  =  4,  AD=x;  erit 
DB=n— x,confequcnter  ADm .  DB" 
=  xm(«*~~ x)n.  Erit  igitur x abfchTa 
refpondens  fcmiordinatac  nuximse  in 
innnitiscirculis,  adquosxm  (a — x  )n 
=  ym+n ($.517 P*rt.  t  )&hinc($.  63) 

mxm-\a—x?dx—nxm(a-x)a-ldx=  o 


mx 


iii-i 


(a  —  x? 


nx 


ni 


m(a — x  ) 


(a  —  xr 
—  »»— 


nx 


ma 


mx  ■+•  nx 


ma :  ( m  +  n  )  =  x 

Sit  e-  rt.  mr^ii ,  *— 1 ,  erit  *—  <f«  ,|ioceft  , 
firetta  AD  =:  -7*  &  BD  =:  -f-»  ,  aique  BDfutna- 
tur  pro  altitudine  prifmatis ,  AD  pro  latere  qua. 
drati ,  quod  eft  bali»  ejufdem ;  ent  jprifma  otn- 
nium  ntaximum  eorum ,  qux  cx  divifionc  rcStx 
ABin  duas  panetformari  poffunt. 

Problema 


86.  Super  retla 
AB  tanquam  bypo- 
tbenufa  tr.:angulum 
reflangulum  maxi- 
mumconftruere. 


fcu 


xV(         )  =  iy* 


Undc  ^xdx—  *Jdx-=i  \6yXJy  —  ©(tftJj) 

1  y 
2*  X  =  4X 


10. 


V^z=x 
Patet  ideo  triangulum  maximum 
eiTe  acauicrurum .  Nam  fi  ABx=o*  & 
AC*  =  \a% ,  erit  etiam  CB*  =  ±a% , 
confequcnter  AC  =CB . 

pROBLEMA 

8  7.  Jnter  omnes  Co- 
nos  aquales  determina- 
re  eum,  qui  minimam 
habet  fuperficiem . 

Sit  foliditas  conorum 
jequalium  a 3 ,  ratio  ra- 
dii  ad  peripheriam  r:pt 
radius  Coni  AC  =  x ; 

crit  r  :p=.x:*j-  .  Hacc 

Kripheria  bafis  px:r  ducta  in  4*  dat 
fin  Coni  px%  :  ir  (  § .  42  9  Ceom. ) :  per 
quam  fi  dividatur  a 3 ,  habetur  4DC 
=  za'r : px%  (  §.  54S  Ceom. ) .  Vndc  DQ 
=  6a\:px%& 

DC1  =  iUr%  :pV 
AC*=  x*  

x'  -f-  36  V1:^/  (  ^.4i7^^»"-  > 


AD' 


AD  =  VfpV  +  36^V):#x* 
4-  peripheria  Baf.  /w :  y 

Supcrf  Coni  V(/x°  +  }6*iV):2rx 

($.548 

Habc- 
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De  Metbodo  de  Maximis  &  Mimmis . 


Habemus  itaquevi  methodi  dema- 
ximis  &  minimis  ( §.  6  3  ) 

(*V  +  j64V):4rV=:/ 
h.  c.  />y:4^  +  9*6:  **=/ 

,»  -  xti*xJ* :  *+ =*yJy=  o  (fr  1 9) 


a  — x 

Quarc  cum  NM*  fit  maximum  ali- 
quod,  crit($. 63) 

fez**^^  o(frxo) 


x  :r 


o   6  J.. 

isa  ax 


~?x1:r*szi9 


a  :  x' 


^»=«8<iV 

x3  =  3<*JrVx:p 

x=rfV*(3rVx:/>) 
t^poniamx^^^rV*:?,  erit*3  :* 
= 3r  V* :  ip,  confequentcr  cvidcns  cft 

Tirerfma:  Cubui  radii  bafisGbnl  inter  «qualei 
sninioitm  fuperlictein  habentis  eft  ad  ipfum  Co- 
nura  lo  ratione  compofua  radii  ad  peripberiam 
&  3Y*  ad  1 . 

Problema  *i. 

88.SfcADB.fr- 
micircitlus  &  curva 
AMD 


r*,  «f/2f  BP:PN  J 
=  AP:PM  ;  4-  A 


449 


;^-»«+  i***)( 
h.c.        «8*lx  -|-  iz*x* 


)  -f-  «**  —  4***  +  4 


T 


1 


— **x  +  8*x*  —  ixx5  =  0 
+  ax  —  4<ax*  +  4x  j 

V>— 8**x  +  i6*x*-!>.8xJ  =  a 

— 64X  +  4X*  =0 


4x*  —  6*x=  —  4* 


**-T*x  =  -*^1  ^ 
^**  =  T**  +  tV*» 


-  i-Vs** 


C  E  B 

terminare  punflum  M,  /»  f«o  MN  f/? 
maxima  linca  carum  ,  f #tf  /w»/// 
determinantur . 

Sit  diametcr  femieirculi  AB  =  <* , 
AP  =  x;  eritPB  =  *  — x&PN  = 
V(*x — x*)($. 3*7.  mCeom.).  Eft 
tero  />rr  bypotb. 

BP  :     PN      =  AP:PM 
x :  V(*x— **)  =  x  :PM 

Klcoque  PM  =  -^7—  =  vv^o> 
confequenter  -NM  =  PN  —  PM  = 
V(  ax — x*)  — Vx J :  V(  a— <c)  ,&  hinc 
MM*=(**x  ~  W+ax*— xV(*V 
—  ia<3  +  x6  )) :  (rf— x)  =(ob  V(*  V 
U/dfii  Open  Malb.T.L 


x  =  7*— TVs** 
Dividatur  radiusCB  biforiam  in  E, 
erit  CE=T*,ideoquc,ob  CD=T*,DE 
= Y^=z{  Vs^  •  Fiat  EP  =  ED ; 
erit  PB=  7<*  +  7  Vs**  ,confcquentcr 
AP  =  AB —  PB=  ia—*?V$az. 
Problema  XI. 
R 


89.  Determinare  maximant  appiica- 
tam  QN  in  curva  AMND  cjus  natu- 
LIl  rx, 
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45  o    Elementa  Anofyfeos.  Vars  IL  SeSt.  L  Cap.  IIL 

Parametro  a  circa  axem EB  defcri- 
batur  parabola  EIR  (§.  400  pzrt.  1 ) 
fiatque  (  §.  %i%  Gcom^  )  E3  =  \a  & 
OK  ad  EB  perpendicularis  *  =  ~b  . 
Ex  ccntro  K  radio  KE  defcribatur  cir- 
culus  EIT  fccans  parabolam  inl,  eric 
IL  ad  EB  perpendicularis  (  =  EQJ 
=  x ,  ideoque  QN ,  perpcndicularis 
ad  AE  tranfiens  per  I  ,  maxima  ap- 
plicata. 

Eit  enim  IS  =  IL  —  SL  =  x 
&>  cumEL  =  xx:a  (§.  zyipart.i  ), 
r<e ,  ut dutla  retla  FM  perpunflumD  >  LO  =  SK  =  ~a  — x* :  4  ►  Quare  SI* 
in  quc  curva  A MND  *xr /»  AE  fecat  „  =  x*  — •  bx  +  ±bx  &  SK*  =T-*  — *l 
//'«ftf/w  CB  pofitionedatamrjtteidem  +  x*:V  ,  confcquenter  EKl  =  IK* 
AEcxtnftantcr  aqualit .  =  t_*  +  i^— +  x4r_*.Undeob 

Sit  FM  =  AE=_ ,  DE=£  >EP=  EK*  =  V  +      habetur  x4:*1—- 
MGrx,  eritDP=x— ^&FG  =  Jx  =  o,,  ideoqucx}—  axb  =  o. 
V(*'~ **X$  4i7C«M»0Jamcum  an- 1  P  r  o  blem  ji  %i. 

guli  ad  P  &  G  fint  recli  pcr  ctnftr.  & 
ob  parallelas  FG  &  MP  ( §.  i  $6  G<w». ) 
o  =  »("$.  zjj  CrowJ  ;  erit  AFGM 
</>  APDM,  &  idcor^.x67Gfww.) 
MGr      GF      =  DP  :PM 
-x  :V*(rfa~x4)=x~*:PM 
ideoquePM  = 

H?W'=K)Yt.'^ 
HiocPM*=(i— £  +  £)(*•-*•) 

=  -»_^  +  i£W+.fc_*' 
Habemus  ideo  (  $.  6  3  ) 

ia*brfx        *a*b*dx  ,     ,      ,  . 

— : n —  *—*  — ,"1 —  —*  ixrfx  +  iW»  =0 


-x  +  b  =  o 


4xbx  —  arP—x*  +  Jx3  =  o 


-»*--.x3=t 

x7  =  ^ 

x  =  \r-^ . 


;         ;  •(i.!;1i3r5i>yj 

P 

"t'K  1». 

90.  Dettrminate  maximam  applica- 
tam  PM  curva  AME  rjwr  natur* ,  **t 
diametercirculi  ANBfxt  axi  AE&re- 
tla>  perA  ajicTa~M.N  inquolibet  curv<c 
pun£h  M  aqualis .. 

Sit  MN=AB=AE=_ ,  AM=x, 
PM  =  > , erit  AN=a  — x .  Jam  curn 
AB  &  PM  fint  adAE  pcrpcndiculares 
per  bypotb.  erunt  cattlcm  inter  fe  pa- 
rallcla?  (  §.  256  Grwar,  )  ,  ac  proindc 

AMP 


Digitized  by  Googl 


AMP=NAB<$.*33  Cem.).  Qua 
re  cum  porro  angulus  ad  P  reclus  fit 
(§.  rfGeom.  )&  ANB,  qui  eft  in  fe- 
micirculo,  fit  kidem  re&us($.  317 
Cfli» )  ;erit  ^AMP»  A  ANB($.z67 
Cco  w. )  & 

PM:AM  =  AN  :AB 
y  :  £  =  *-—*:  .4 


I>  Calculo  Integrali. 


45* 


tf.y  =  ax  — jc 


ady  =  adx —  ixdx  =  o 


=  0 


*  =  zx 


Hinc  porro  y  =  x — 

=  4*-v* 

Eft  igitur  in  cafu  applicatae  maximse 
AM  =  AN  =  \a :  unde  reperitur  AP 


SE  C  T  I  O     S  E  C  V  N  D  A 
DE    CALCULO  INTEGRALI 

5EU  SUMMATORIO. 

CAPUT  PRTMUM 

De  Natura  Calculi  Imegralis . 

Definitio   5  |  Hypothesis. 

Alculur  imtgrdh  feu  Summa-  \     94-  Sigmtm  fummar  aut  <jua*titatit 


V^J  forw/  eft  methodus  quantita 
tes  diflfcrentialcs  ftrmmandi ,  iioc  eft, 
ex  quantitate  differentiali  data  inve- 
niendi  eam .,  ex  cujus  differentiationc 
rcfulut<LuTcrentiak  datum . 

COROLIARIUM. 

ox.  IntegrttionJi  itaaue  feu  furamatlonii  Tite 
eraa*  .ndicium  eft ,  fioutntitai linventa  juxta 


tegulas  Cap.  I.Sea.t  rraditas 
producit ,  quat  ad  fummandum  pro 

SCHOLION. 

pj.  %ucniam  An&U  dijftrtntistis  •qumnthmw* 
fluxione»  vecmnt{$.  6),-  CmUtdvm  ^  qutm  n»t  dtf- 
ftrt  ntitUm  dicimttt  t  Methoduni  fluxioRuni  ;qntm 
\trs  imtfrtltm  xecamut  43  q"*  m  dijftrtniitt  *d 
fummst  ,  ftm  ,  irf  cum  Anglit  lequmr  ,  *  ftuxteniiut 
md  qusntitsttt  ftutnttt  ( its  mntin ■>  vsrisktUt-di- 
tunt)  sfctmHt\  Meeoodum  fluxionum  jnverfrm 
mppUmnt. 


integralir  Jitf9  ita  ut  fydx  Jenotet fum- 
mamfeuintegrale  Jiferentialir  ydx . 

Problema  24. 
9  5*  S^uantitatem  diferentialem  inte- 
grare  feufummare. 

Resolutio. 
Ex  fupcrioribus  manifeftum  cft  > 
quod  fit 

I.  fdx=zx(§.*).* 

II.  f(dx^dy)  =  xTy(§.ti). 

III.  f(xdy  +  ydx)  —  xy(§.tx). 

IV.  Jmxm-ldx=zxm(§.ii). 

V.  /•(*:«»>(n-,u):Vx=xn;,n(5.l7X 

VI.  f(ydx—xdy):y%=zx.y(§.i<)), 

Ex  hiscafusquartus&  quintus  frc- 
Lll  *  quen- 


4^2^    Elementa  Analyfeos .  Pars  II.  SeSt.  II.  Cap.  L 

'  dcunt ,  fi  variabubbus  (Jpnftantesquan- 
titates  adjiciantur ,  quamii  eatfdem  ab- 
fuerint  0. i 1 ) ;  itaque  ficri  poteft ,  ut 
fdxfxtx  +  avclx~-a  ,~f(xdy  +  ydx) 
=  xy  T  a* ,  vel  xy  ±  ab ,  &  it-a  porro . 
Scd  quid  de  quantitate  adjicienda  tc- 
ncndumfit,  docebitur  pauk>  poft . 

ScHO  L  ION. 


qucntiusoccurrunt,  in  quibusquanti- 
tas  difTerentiaiis  fummatur ,  fi  expo- 
nenti  variabilis  unitas  additur ,  &  ca , 
quac  prodit ,  dividitur  per  novum  expo- 
nentem  cLu&um  in  differ^otiale  radicis 
c.gr.  in  cafu  quarto  pcr  ( m — i  + 1  )dx , 
hoceft,  vcrmdx,. ' 

Quodfi  qua^titas  differentialis  ad 
fummandum  propofita  nulli  illarum 
fbrmularum  umilis  ;  aut  reducenda 
eft  ad  fummabilem  finitam ,  aut  ad 
feriam  infinitam ,  cujus  finguli  termi- 
ni  fummaripoffunr,  vcl  ctiam  ad  qua- 
draturas  &  recTificationes  curvarum 


96.  Quemadmedum  in  ammtyfi  finiterum  qualibet 

quantitat  md quemcunque  dignitatir  fradum  evebi  , 

frd  men  vice  verfm  tx  qumiibet  radix  extrabi patefi 

dtfidtrata      ita  fimiliter  in  Analyfi  infinitifimJi 

qaantitat  qualibtt  variabilit  muttx  variabilibut  <f 

tonfiantibttt  quemetlettttque  cem,i*fita  bsuJ  ditfculttf 

dijfertntiatur  ,  ftd  nen  vitt  vtrfa  quedlibtt  difiertu- 
•_.  .  •  *...a    c ...  ,j  j        ....  _  


_.5    CX.  rCvlMrW-iuiiC-   buivdiuui    ~.M...-  ,,._............,_  T_.  ^.^,.... 

j.       ...  .  _l       *        1    _       tialt  tmttgrart  pettfi .  §j/cmadmadum  aattm  perte 

fimpllClOrum  ,  qua.  quadran  VCl  re-!  inAnalyfifittitemmnenex  emnibut  tmtuttienibut  ra- 
£Bncari  nondum  pofftint  ,    Veluti  ad  |  dicet  extrmbendi  metbcdut  bailenut  inventm  ,  neque 

.  .        •  1 «  1  r\  •  /**  I  mmit*%  *f  jsc  *ts  ffwAt  t  r/t  H  ffaf  ttj/it  li  tfti  tt?  r  tdltwM  f ^rttlttttk 

quadraturam  circuh  ,  vel  reCtmca- 
tionem  arcus  circuli:  quas  redurftio- 


ncs  cxemplis  potius  quam  regulis  do- 
cemus,  nc  calculi  tironibus  naufcam 
rooveamus . 

Et  quia  eadcm  differentialia  pro- 


_ .... .  _  -  -  —  ~  -  —    - — — •--  - — -  -  -  -  _ , .  - .  _ ,  -  -  -  -j  -  - 

tnim  xtar  ncfira  tranfcendit  limittt  ultra  fatculum 
&  qued  txcurrit  A';elrm  jmm  afignattt  :  itafimi- 
littr  in  Analyfi  imfiniterum  calculut  integrmlitfu.im 
ptrfteliontm  nendum  tfl  ajfecutut  •  Sicuti  muttm  in 
Analyfi  finiterum  md  mtlbedet  extrmbendi  radieem 
ptr  appreximatienem  recurrimut  ,  ubi  perftffamtx- 
trmbtn  nendaturf  ita  fimililtr  in  Analyfi  infinilt~ 
rum  md  ftriet  infinitat  cenfugimmt ,  ubi  perftBam 
fummatientm  dart  mn  vmltmut. 


C   A   P   U   T  II. 

De  v.fu  Calculi  htiegralis  in  Quadraturis  Cttrvarum . 

DEFINITIO     6.  COROLLARIUM  I. 

98.  Sl  ergofemiordinata  PM—  y,  abfci__AF* 
—  x ,  erit  P;__MR  zzz  dx  ,  confequenter  Ele» 
raentum  _re*  PM .  MR  =r  ydx. 

COROLLARIUM  2. 

oo.  QuoniammR  ___:  dyScMR.  ___;  dx  ;  ertt  _ii 
M  Ri»  —  \dxdy  (  fj.  391  Getm.  ) .  Sed  \dxdy  eft 
ipfiu» ^jtinfinitefima  (  §.  tx) ,  confequenter  tra- 
petium  PMmp  xquale  eft  rectangulo  PMRp  in 
prx.ente  iiimirum  cafu  ,  ubi  pm  ipfi  PM  inftnit« 
propinqua  intellieirar  ($•  4  )  •  Q^iare  curn  areav 
AMPin  infinita  iftiufmodi  trapena  refolvi  pof- 
fit  j  erit  ea  fydx  (  $.  91.  94  ) . 


C  T 

97-  TT\  Iffertnt iale  feu  elementum 
M^/  arett  dicitur  reflangulum 
PMjR.pc'*  femiordinata  PM in dtfferen-\    ,00,  Quod''  't«q«e  «  «quatione  »<i  curvai 
tia/e  abfcifftt  Pp  I  d*um  fu°ftitu>tur  vaIor  iPfiu*  > » * yJ* in^r 


COROLLARITJM  3. 
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De  ufu  Calculi  htegralis  in  QuaSrawrh  Curvarum .  45  j 


bile  evadat ;  integratloae  perada  habetur  qua- 
dratura  curv*.  Gurvamigiturquadrareidem  eft 


ac  lammare  yjx 


PROBLEMA  25. 

10 1.  Invenire  aream 
trianguli. 

SitCP=x,  MN 
zzzy,  CD=*,AB 
zzz  b  ;  crit  ob  MN 
ipfi  AB  parallclam  v 
(§.x6%.i)6Geom.)  A 

CP:MN  =  CD:AB 

*  :   y   =  a  ''  ^ 
y    zzz  bx  :  a 

Ergo  clcmcntum  MN»«  =  ydx 
(  $.  98  )  zzzbxdx.a .  Undc  habetur 
fydxzzzbx*:ia(§-  95-  ioo):  quac  cft 
area  indefinita  CMN .  Quodfi  pro  CP 
fcu  xfubftituatur  CD  feu* :  prodibit 
area  totius  trianguli  ACB  =  ba* :  za 
zzz  \ab  =t  i-AB .  CD  ,  prorfus  ut  in 
Elcmcntis  Gcomctrix  (  §.  391  )  dc- 
monilratum . 

Scholion. 

101.  Het  txtmplum  idto  attultmtu  ,  nt  tirtntt  , 
tjuibut  ptitufpimcmltuli  fummatarii  fui initium  du- 
riort  vidtntttf  ,  imtU*%mnt ,  ptr  tum  nan  mtut  rtpt- 
m>«,  niftqus  Jtmtntrmtitnibut  rigiiit  firmmntur  { 
tum  ut  mttiodi  nfpUctttitntmi»  txtmpJteivio  fn- 
eiJittt  ptrfpicinnt . 

Probiema 
103.  Parabolam  quadrare . 
Pro  parabola  Apolloniana  (  §.  388 
part.  1 ) 

ax  zzz  y* 


*,:V:* 


ydxzzza 


,:V:Vx 


CoH.OLLAR.lTJM. 

104.  Eft  ergo  /patlum  parabolicum  ad  recTaa> 
gulum  ex  (eoiiordinata  in  abfcHTam  ut  \*y  ad 
xy  j  hec  cft ,  ut, »  ad  |  (  0*.  114  a*^i.  1 ) . . 

PROBLEMA  27. 

105.  lnfiuitar  parabolar  quadrare . , 
Pro  infinitis  parabolis  &  curvis  agna- 
tis($.  $i$part.  1 ) 

*n*m=/ 

^:rxm:f=jy 

Ergo($.98)  ydxzzza*11^'1^*  


=  m^Tr-0  :r*m:r*1  (if»5«ioo)  =  - 

ob*n:rxm:r=j. 

CoROltAUUM. 

tot  Spatium  parabolicum  aut  paraboloidi- 
cum  quodcunque  cft ad  recrangulum  cx  femiof- 
dtnata  in  abfcifTam  ,  ut  rxy:(m  +  r)ad  *jr  , 
hoc«ft ,  ait  r  ad  m      r  (  $.  iXApmrt.  i  ). 

Probie  m.  a  »8. 

io7.Quadrarefeg- 
mentum  fpatii  para- 
bolici  PMNQ_fWr 
duar  femwrdinatar 
PM  &  QN  intercc- 
ptum . 

I.  Quoniam  AP 
conftans  efl:  &  origo  * 
abfciiTx  indetcrminata:  in  P ;  fit  AP= 
b ,  PQ=x  ,QN=y,  AQ=  b  +  *  •  Sit 
porro  paramcter  zzza  ,  crit  (  $.  |«8& 

+  ax  =  y* 

V(^  +  ^x;=.y 


/y</x=>,:V:i  ($.9  s.  ioo)=4^ 
fubftituco  valorc  ipfius<^,:*xl:, . 


ydx  zzz  dxV(ab  +  ax  ) 

Ut  boc  elementura  integrabilc  red- 
datur;  fiat 
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Y(ab  +  ax)  =  v 
crit  ab  +  ax  =  v* 
adx  zz  tvdv 
'  dx  —  xvdv.a 
ydx  =  iv^dv.a 

■ 

fydx  =  -,vl:a(§.9  5  - 1  oo)  =  -%(ab + ax) 
Y(ab  +  ax):a  =  ±(b+x)V{ab+ax). 
Quoniam  in  P,x=o, 
&  fpatium  quoque 
QNMPevanefcitjfi 
in  integrali  Invcnta 
ponaturx=o,quod 
relinquitur  ^bVab, 
oftendit  quid  ei  adji-  „ 
ciendum  vcl  demen- 
dum  ,  ut  fpatium 
QNMP  nihilum  evadat  in  V  ,  con- 
fequenter  ut  integcale  fiat  quadratu- 
ra  ipfius  QNMP  .  Habemus  nempe 
in  noftro  cafu  fuDtrahcndum  -bVab; 
unde  ipfius  QNMP  area  ==  ± (b  +  x) 
Y(ab+ax)—±bVab. 

II.  Sit  AQconflans,  6c  =  £,origo 
ipfiusjf  in  Q^,  erit  QP  =  x ,  PM  =  y3 
AV=b — x&(§.3Z%part.i) 
ab — ax  =  yx 
Y(ab — ax)  =  y 
ydx  =  dxV\  ab—  ax  ) 


Fiat  ut  ante,  ab~*—a.x  =  vx 

crit    -r—adx  zzz  rvdt^. 

dx  =      xvdv :  a 

ydx  — — ■  2  vxdv :  a 

fydx  =  ~$v3  :a  ($.95.  i«o)  =— 
-i(/,__x)V^—  ax) 

Ut  intclHgatur  ,  <juid  integrali  fit 
adjicicndum  ,  quo  fpatii  PMNQmen- 


furam  conftituat  ;  ponatur  ut  ante 
x=o,  rclinquctur-—  *tbVab.  Unde 
manifcftum  cu  ,  fi  illi  adjiciatur  + 
±bVab  ,'  habcri  fpatium  PMNQ  = 
±Wab—  ±(b— x)V(ab—axy 

S  C  H  O  L  I  O  N. 

108.  tbntimm P MNQ/4>  in  ctf  pritrr  4-(V+ 
*  )  Vt  ab  -|-  ax  )  —  ±b  V^b  „,>p,/,«W-i-b  V*!» 

—  t(I>  —  X  )V*b  —  AX  )  ttism  t*  prjfhm*tt  X6 
( $  i  o  j  )  mnmifrAum  rf 

—  AMP.  StJincsf 
=  ftb-f-x)V(ab- 

=  -fb  \Tab .  Cfe/r  PMNO  =  i(b  -f- x) Vt  ab -f- 
ax)  — - yby.b.  ImprfitroTr  ANQ  —  4AQ.QN 
=  TbV»b ,  6f  AMP  =  -J-APJVM  =  X{  b  — 
x)V(ab  —  ax).  V*d*  ONMP  =  -yb  V*ab  — 

-Hb-x^Vtab-ax).^ 

CoR.OLLAR.IUM. 

109  Quodiiideocurva  non  fttppouatur  defcri- 
pta,  fed  laatum  asqtiatio  ad  eam  detur,  ut  idetr 
uonconftet ,  -ublorigo  ipftut «t  fit  lUtwenda  ;  evi- 
dens  eft  ,  ex  refolutiono  probtcmat**  pnefentit, 
quod  in  integrali  pon» debeat  *  =  o ,  &  deletit 
ii*,quBperxmultipiicantur,  refiduum,  (iquod 
fuerit ,  fnb  ligno  coatrarto  ipG  iit  «djicMadum  , 
uthabeaturquadratura  quatftta-. 

Proslbma  X9- 

110.  Quadrare  curvatn  ,  /td  quavt 
xy3  =  a4. 

Quoniam  y  =  a*'*x  1:3 


crit      ydx  =a4:3x  i:idx 
 .  ■  -  ■  ■  » 

fyd*  —  i-4:      3  sss  i  f-4**  =  f«* 

Problema  30. 
xii.  Quadrare  curvam  Cartefii  (a)  s 
adquam  b*:xl  =b— x:y. 
Quoniam  b*y  =  bx*~xl,: 
crit    y  =  (bx*~x*):b* 
ydx  =  (h?a\-~x^dx):& 

fydx=x':lb—x*:tr  ^-95). 

PRO- 
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x    K.  U  Ij  L  C  1*1  A.      i  " 

r  r  1.  Quadrare  curvam  ,  <w/  f 
xT  +  ax4  +  a*x3  +  iV  +  a*  =  a*y . 
Quoniam 

y^x^^+x^^+x^-^+x*:*  +a 

1— *-*  Cx  +  *)V(x  +  *)  =  ^((x*  + 
xax  +**  )—  H  (**  +**»  V(x  +4)  = 
(  6x*  +  2*x-— 4**)V(x+rf) :  15  .  Po- 
naturx=_o;  relinquetur — ~-taxVa. 
Arca  igiturcurva:  '  VC x+_)C6x*  + 
i*x  —  4**  )  +  TV  V*  (  $.  109  ) . 

Problema  34^ 

1  r5-  Quadrare  curvam  ,  quant 
y*  =  xl:(x  +  a). 
Quoniam  y=x:V(x  +  *) 

crit    ydxzzzxdx:V(x  +  a) 

Pr.notnr  W*  _»  /♦  ^  —  ♦» 

jronaiur  ¥      T  *  /  —  -v 
erit     x  +  a  =  wl 

</x  = 

x</x  :V(x  +  <*)  =  (  xv} dv—  zavdv)  :v 
•=  xvVo ' — 

CTlt  ^X—  (24    +  \  i  +         +  —  +  a)i, 

Problema.  32- 
113.  Quadrare  curvam  ,  ad  quam 
y*=x4  +  a*xl. 
Quoniam  y  =  x V(  x*  + 

crit         =  xdx  V(  xx  +  ) 
Ut  clcmentum  integrabile  rcddatur  , 

V(x*  +*I)  =  f 

Crit    x^  +  rf^t/1 

xdx  =  vdv 

xdxV(a*  +x*)z=v*dv 

/*&=  i»'- zavzzz  ±(x+a)V(x+a) 

—  i*V(x+*)  =  (2x+i*.— 6*)fV 
(  x  +  *  J  =  ( ix —4*  )  7  V(  x+a  )  = 
±  V"(  x3  —  3*x*  +  44' ) .  Rcdu_tio  ad 
mcrefurdam  neceflaria,  ut  apoareat, 
fi  fiat  x  =  0 ,  quinam  termini  nulle- 
(cant  ,  propterea  quod.  x  —  ta  fignis 
afficitur  diverfis. 

Ponaturx=o;  rclinquetur  -7 Vf^1 
zzz-,a  V» .  Areaigiturcurvx  =T  V(xJ 

—  iaxx  +  *a>  )—iaYa(§.  109  )  = 
T(x— z«)V  (x  +  rfy— *-a y  a. 

Prouema  35. 
116.  Quadrare  ornner  curvaf , 
comprebenduntur  fub  £juatione  generali 

y=V(x  +  a). 
Quoniam  y  =  (  x  +  a  )' :m 

fydxzzz  >J=  \ (x*+a*  ) V( **  + ■  £). 
Ponatur x  =0 ,  crit  refiduum  -7«  V* 
five        -  Erga  quadratura  curvac 
4 (  xl  +**) V(  x^+  <**  ) — T- 3  (  5- 1 0»  ) . 
fROBLEMA  3J. 

114.  Quadrare  cutvam  ,  ad  quam 
y*  =  x3  +  axx. 
Quoniam  j  =  x  V(  x  +  4  ) 

erit    ydxzzzxdxV(x  +  *) 
Ut  clemcntum  integrabilccvadat,fiat 
X  {x  -\-  a  )  zzz  v 

crit    x  +  a  =zv\  &  x  —  t>1  —  * 

dx  —  zvdv 

ydx  zzzxv  dv  —  zav*dv 

erit    3_x  =  >x(x  +  _),:m 
Ut  elementum  integrabile  fiat ,  po- 
natur 

(*  +  -) 

iydxzzz^^av'=zz^x+a}xY(x+a) 

AiwJyfeos 


(X+ay-m  =  y 
crit     x  +  a  ~vm 

dx  =  mvm^ldv 
ydx  zzz  mvmdv 


fi*=  =  ~+-(*+*>V?x +*). 

Fiat  x  =o  >  erit  refiduum  ^r-a  Ya. 

m 

Undeareacurvx^-jCx+^TCx+rf) 

PlOBLEMA  jtJL 

117.  Quadrart  omnes  curvar ,.  f««c> 
dtfiniuntur.  bac  atquatione  generaJi  y.  = 
axm:V(b  +  cxm+IK 

Elementum  harunv  curvatum  y/x 
=*xm<*x :V( i  +  «m+x) .  Utintegra- 
feikreddatur,  fiat 

VrA+*xm+I)=«, 


£  +  rx 


(w  +  x  )cxmdxz=2vdv 


xmdx  =  2w/p :  c  (*>  +  1 ) 


 =  xadv:(m  +  r.)c 

/V*  =  2<rc> :  ( «a  +  i  )c=zzaV(6  + 
«a,+,):(w+  i)f. 

i  lat  xrro,  relinquctur  i*V2 :(>+  r> 

Elt  igitur  arca^^-""*1)-"^ 

P  R  O  BTL  B1  M  A  37- 

118.  Quadrare  imtumerat  byperMas 
intra  afymptotos . 

Pro  infimtis  rryperbolis  intra  a/ym- 
ptoros  am**  =  /V'. 


Fiat 
erit 


1  =zymxn 

ZiT 

„-n:m    v 


y^x  =  x 


{dx 


/Wx  — -n:m>i _- Y^-^-tt-- 


A  H 

-         .    ■  -  -  > 

Sim>w, fpatii  intermmatiSAPM/ 
quadratura  lemper  habctur:  G.m<ny 
ob  vaiorem  negativum  reperkur  qua- 
draturafpatiilMPK :  fivero  m=zn> 
fpatium  ncutrum  quadratur »  Sit  eniu* 
xyx  =  av\  cri t  m=z  a .  n  =  r  ,  ideoque 
S APM/  =  xxy\  Sixy  zzza5  i  etit m  zzz 
4,/r  =  1 idcoque  SAPMr  =  ^xy .  Si 
x*y=za\  theorcmadat*  : x  =z—>xy 
fcu  xy  pro  fpatio  interminato  IMPK  ► 
Si  x4y=za5-f  haoetur  »»=  r  >*=4  ideo- 
que  — t*>  ,  hoc  cftr  Tx>  =  IMPK  . 
Sedfixy=<ix;  erit«»=i  ,.*=!>.  ideo- 
que  m:  (  m — n  )  —  )>■  cft  ideo  numera- 
torrcfpccludcnominatoris  infinitus  - 

Schoiion. 

119.  Johamwi  Wallifim  C»)  fpsthtm  SAPM/  «w 
*»<-«/«,  uhixalor  **%ativo*y  vteavit  plufqunn-iflfi- 
11  itum  :  efitndit  vrro  crltktrrimut  Varigaon  i  us  (b), 
virum  eattrtqmrtmagna  fut  mtritt  ctlri  rrm  aiicmd 

bumani 

<a)  In  Afithmer.  inflnir.  Schol.  ptop.  *»».  fol.  407.**«*. 

IO|.  fol.  49). 

(b)  Memoiui  dtr^cidcmj:  Royile  4cs  Sciencw  An  170«. 
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lumcni  p«jfum  tfft  t  etnftuitntn  f«*"—  Leibni- 
»io  (*). 

PROBLEMA  38. 

110.  Hyperbolam  Apollonianamintra 
afymptotos  quadrare . 

Quoniam  ad  hyperbolam  intra  afym- 
ptotos($.  ^opart.  i)_t*  =  by  +  xy, 
icu ,  fi  fiat  a  =  b  =  1  (  quod  ponerc 


ncm  in  fericm  infinitam  (  $4$  part.i ) , 
rcperietur 

y  =    — jf-r  +    — -J-  &c. 


-6 


-l 


&C 


Quare 

y*=x~Vx— x~  Vx +x~  V* — x~  Vx  &c- 
ideoque 


licet,  cum  quantitatis  ^determinatio  /Ljx==-«x-*^.i.x-,1_.  «.jj-y^.  ^-7^^ 
fitarbitraria,  vi§.cit.)t   L-l  .    * ' 


/y*= 


erit     1 : (  x  +  x  )  =  y 
hoc  cft  .  divifione  adtu  fa&a  (  §.  45 
part.i) 

y=z  I.~x+xt^-.T*+x4--x5+x*&c. 

ydx=zdx — x^/x+xVx —  xVx  +  xVx 
.— x  Vx  +  x  V*  &c.  in  infinit.  

+  yx7  &c  ininfinit. 

SCHOLION. 

1*1 .  H*«  qumJrnturnnt  hyptrholtt  primut  dtditft- 
ritrum  infinitnrum  invtnttr  Ntcolauf  Mercator(b). 
4Znm  suttm  ftritm  cuttfiUjftt  ptr  diviStntm 
htrrimi  Gremttrtt  Leibniriuj  Newtonus  (c) 

mtthtdum  hsftc  ftritrum  injinitttmm  prtmvvrrunt  t 
iit  quiirm  ras  tlititnt  ptr  rnJicum  txtrndicntt  , 
iUt  auttm  rx  frrir  qundam  pra-fupptfita  .  Utriof qur 
tntmpU  in  ftqutntihu,  ctcurrunt . 

PlOBLEMA  39. 

121.  Quadrare  curvam )  in  qua  x*y 

+  y  =  i. 
Quoniam  x  y  +  y=  1 


vcl      y  = 


y=i^+T 
1 


y_x=_x:(x*  +  i) 
vel  =  </x:(  I  +*-) 

Refolvatur  i:(x*  +  1  )pcrdivifio- 
Wolfii  Oper.  Matb.  TomJ. 

(1,  In  AAU  Erudiiotnm  A.  17'»  P-  '«T-*  <"«N' 
(b)  lo  LoBJfinsotechnia  frop.  17.  p.  Jt.  &  f-TI-  „ 
|c)  ViA E*  ftol*  iffoium  aoud  WW?*»-  V«l.  tll.  Ore- 


Refolvatur  fimiliter  i :  <  i  +  x*  )  in 
feriem  <$.<#.),  rcpcrictur 

y  =  1— x*  +  x4— <x*  +  x~ 
idcoque 

ydx  ■=-  dx—x%dx  +  x4Jx  —         +  x%Jx  &i> 

Qwe  />-*=:*—-■* 5 +  *,n'—ix7  +  ix»at«. 

Quoniam  fcrics  exprimit  aream  , 
quiaconvergit,  hoceft,  termini  con- 
tinuo  fiunt  minores,  ut  in  cafu  fi ngu* 
lari  tandcm  devcniatur  ad  particulam 
inaflignabilem  ,  etiamfi  tcrminorum 
numerus  fit  finitus ,  feries  autem  prior 
citius  convergit  pofteriore ;  ideo  uten- 
dum  eft  ferie  prima ,  fi  x  fuerit  fatis 
magna ,  fccunda  vcro ,  fi  fatis  parva . 
Problema  46. 


C        B     A    Pl>  H 

1  %  3 .  Quadrare  hyperbolam  A  MP . 
Quoniam  in  hyperbola  rfy*=  abx  + 

bx% ( §. 4 59  Part- 1  > J  y  —  v  ( **  +  *") 
Vb:Ya,  ideoque  ydx  =  dxY(a'x  + 
xl)V^:V^,   confequenter  fydx  = 
Mmm  V<^:^) 


r 
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Quare 

B  _ 

o 


ydx  =  *,:V!Vx  +  ii-I!t»,:Vx 


1  •  *  --'.*-7:i. 


— hwr:  V:  %d*  &c- in  "tfnfc 


C        B     A    PP  H 

V(J:<0/"</xV(*x+x*)  .  Quoniam 


ideoquc 


i  _.~i  :*„*:» 


4-  7  '    4  «-  9 


fdxV( ax  +  x* ) cft  area  hyperbolae  ac- 1  lU.-^-^-V1 1  :*  +     3  ,  7  a~9:'xl3:i 
quilatcrae( §.$o-part.  i  );hacdata  da-  *  6'  11  -.«.i.io.i, 
tur  etiam  arca  hyperbola:  fcaknse  .]  .      *"  ' 


gcnerali 

w  =  i,»=2,  P  =  *x, 
Q=zx:a  =  a~xx 

Pra:n=*,:V:l  =  A 

■2-AQ  =  ^,sV:m.*-'* 

=  i*-,:ix3:i  =  B 


x 


infinit ) 
Problema  41. 
124.  Circulum  quadrare . 
Sit  AB= i,  (yid.Figfe(i.f>ag.)AVzzi 
x,  PM  =_y,  crit  (  $.  mpart.  1 ) 

 y=V(  **-*')  

jrfx  =  dx  V(  x— x*  )  =  //x(x  x1  )i:* 
Ut  elementum  intcgrabile  reddatur  , 
ex  x — x*  extrahatur  radix  per  thcore- 

eric 


S^2CQ=—  ±.  — .  .~-<rJ:  V^.iT-x  magcnerale ( §.  98 /wrf.  1 ),  inquocri 

=  +  rri^7:l = D     %™^:ipJr£^~*1 1 

=  -^'7:V:t  =  E     |^BQ  =  ~i.-ix3\-* 

=  -^,:1  =  <^ 


=  +  h£i*^sVI!*Ac  |^CQ=_^^\~* 
Eft  itaque 
J=*,:V**H-l* 

+  rV"5:** 

*-4.  6 

&C.  in  infinit. 


:ix3:*~ ~a'Ulx5'%  I  ^pnDQ= . 
1  •  3  •  5  _.-7:».9:* 


=  ^*7;X  =  D 

1.4.6 


X.4.6 


a.4.6-I 


—  1  i_y  9.»  p 


111—411 

5«~ 
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r 

■  o 


l.  4-  6.  8 


a.4-6-  »•  io 


,n:i 


iccio  infin. 


Habcmus  ideo  ydx^zx1  :tdx  — » 

J:« 


ix,:Vx- 


X.4«. 8 


»•4  »•  4*  « 

«•1  ;.y  „n:x 


*  -4-  6.  8. 10- 

&c.  irt  infinitv 
Hinc  fydx  =  Tx3:*-.7x5:*.-^x7:* 
 L^LX>:*  r^,,;X  &c.in 

4.6.9  4.  6.  S  .  1 1 

infinit.  =V*(  -x~  y^V- 
4      1.1. 5   r      *•  i-y.r  r 

,4.6.9  4  6.8,11  4.6.S.IO.I] 

&c.  in  infinit. )  = Vx  (  7*—  7»* — 


QuandoxradioCAaequalis  evadit, 
fpatium  DCPM  dcgencrar  in  quadran- 
tem.  Subftituta  itaque  1  pro  x\  crit 
quadrans  r  —  T< 


* 1  * 


t  1  r  » 


'  ■ ,  ,Vr  &c.  in  infinit. 

Q^odli   progreffum  in  infinitum 
pcrlpicere  lubet  ,  multiplicatio  ,  uC 
ante,  tantummodo  indtcanda  ,  dum 
1  —  x%  )  in  lericm  rcfolvitur . 

Ita  nimirum  prodibit  J—  r—  t*1-—*4 


f  J 

 v  > 

in  infinit. ) 


*-x4- 
7  * 


Haec  nempe  lerics  exhibet  quadratu- 
ram  indctcrminatam  fegmenti  AMP . 

Aliter. 


a.4.6  1.4.6.* 
&c.ininfinit. 


1.4- Q-l.  tO 


ydx  =</*-  Tx  Vx~  {r/dx-  ±fc'd* 


fydx=zx-±x1 


»•4.5 

,     »1*5»  7 
i.  4.  6.  8  . 10.  11 


..IX 


QuOrtiam  fi  radius  circuli  =  t  , 
CI»=*,PM=j,  (§<Wpart.  1) 
v=rVCi— "**)  &  V(i— xM  = 

,  _  IX*  —  JL^x6  —  777X*  — 

T77*,l°  &£  in  infinitum  (foi  .  1 ), 
crit 

ydx^dx ~ T* Vx  —  I  xVx  —  ±k*Jx 
^.^dx—^-tX^dx  &c.inin- 
finitum;  *  '* 


fydxzZZX~±XY—  77*'-* 77T*7  TTTt* 

—  r7T-x,,&c.ininfinit. 


x.  4-  6.  »•  9 

&c.  in  infinit. 
Dicatur  terminus  primus  A ,  fecun? 
dus  B,  tertius  C,  quartus  D,  quin- 
tusE&C  eric 

A  =  x 

b=-^»=-;-;ax- 

—  <~-*.4.J  M-4-S 

— i-LBx* 

45 

—      1.4.«.;    —      *•  3-4-  s-  *7 

6-7 


— 4^Cx 


  14  6.  8.  9   a.>4.5-«  7'»  » 


^-4^D*J 


8.9 

&c. 


Mmm  * 


Ali- 
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Aliter. 


Sittangens  arcus  dimidiiGB  =  #> 
xadius  BC  =  i  ;  erit  tangens  integri 
feu  dupli  KB  =  ix:(i— x*)($.J*7 
fart.  i)6c(§.  z6$Geom.) 

BG:BC  =  KG  :  KC 

*  •  1  =r=r^  :—  «■«■ 

Eft  enim  KG  =  2x:(i — x1 )  ~ 
*  =  (  2x— x+x3) :  (  i— x*  )  =  (x  + 
*3;:(i—  x*; 

Porro  (  § .  26  8  Gaww. ) 

KC  :  KB  =MC:  PM 


«  + 


*x 


1  : 
MC 


I  -f-~p 

PC 


1  —  x* 

KC  :  BC 

1  +  **   '  — 
— xl:     1     =    1  :^x 

Unde  PB=i— .(1  +  x*>:  (1  +x*)  = 
(1  +xl-i  +X1) :  (1  +x1)=2x* :  (1 +X1). 
Hinc  diflferentiando  eruitur  J>p  =  MR 
=  (  4x</x  +  4xVx— 4xVx)  :(i  +X1)1 
($.i9)  =  4x</x:(i  +  x1)1)&/»R  = 
C  ldx  +  2x  Vx  — •  4xVx  ) :  (  1  +  x1  )* 
(  £.<:/*. )  =(2</x— -2xVx) :  (1  +X1)1 .  Ob 
M R1  +  /wR*  =  Mot1  ( §.  417  Geom.) 
habeti#r  Mw*  —  1 6xVx* :  (1  +  x*)4+ 
(  4</x*  —  8x  Vx1  +4X Vx1 ) :  (  1  +  x1/ 
=  (4  dxz  +  8x  zdx%  +  4X  Vx1) :  ( 1  +xa  )4 


&  M«  =  (2*/x  +  2xVx) :  (1  +  x1)1  = 
idx :  (  1  +  x1 ;  .  Denique  Mra .  7MC 
=  </x :  ( 1  +  x1 ) .  Ut  feclor  hic  infinite 
parvus  MCw  fcu  elementum  fcctoris 
BCM ,  cujtis  dimidiitangensx,  fum- 
metur;  refolvi  debet  i;(i  +  x*)  in 
feriem  ($45  part.  1 ) :  quo  faclo  reperi- 
tur  dx :  (  1  +  x1 )  =  <£>:-— xVx  +  xVx 
— xVx+xVx — x10dx  &c.  ideoque 
fdx :  (  1  +  x1 )  =x— Vx3  +  Ix5— ^x1 

mit  fectorem  BCM ,  ita  ut  arcus  di- 
midii  tangens  GB  =  x . 

Quando  arcus  integer  BM  in  qua- 
drantem  degenerat  ;  tangens  dimidii 
BG  fit  radio  scqualis  ( §.  J  2  Trig. ) .  Si 
ergo  prox  fubftituatur  1 ,  feries  1  — -■- 
+  ^  — y  +  t — '  ,V  &c- in  infinit.qua- 
drantem  circuli  exprimit. 

Brevius . 

Sit  tangens(Vid.Fig.prAc.)KB  =  x, 
BC  =  1  &  fecans  CA  alteri  CK  infini- 
te  propinqua  ductufque  arculus  KL 
radio  CK  ;  erit  AK  =  </x,  KC  = 
Vt  1  +  x1)($.4i7  Geom.).  Jam  cjm 
anguli  ad  B  &  L  fint  re<5t,i($.  78  )& 
ob  angulum  infinite  parvumKCLan* 
gulus  BKC  =  KAC  (§.  239  Geom. 
&  §.  1  Analyf.  infnit.);  erit  (§.  267 

GflMW.) 

KC     :BC  =  KA:  KL 
Vd+x1):  1  =  dx  J-y^^ry 
Porro  ( §.  1 3  7. 4 1 2  Geom. ) 
CK    :     KL  =CM:i»M 


Vti+x1):— di_ 
VI 1  +xl) 


•1  +x^ 


Seclor  igitur  CMw  =  ±dx :  (1  +  x*) 
=  {(dx~ xzdx+x4dx~x9dx  +  xVx 
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—  x10dx  &c.)-  Unde  per  fummatio-  " 


'  TT*    TT*  ■**  '■•«»«- 

tum,  ideoque  fi  BM  CrcT:ans  circuli  feu 
arcus  450;  fc&or  erit(£.  1%  Trigon.) 

infinitum  .  Hujus  idco  feriei  duplum 
»  —  t  +  T  —  t  +  7— —&c.ininfi. 
nitum  eft  quadrans  circuli. 

ScHOLION. 

Seriam  primam  inttnit  NeWtOHUS,  etlte- 
rmm  Jacobus  Gregorius  ,  £f  I*  eandem  meidit 
Leibnitius  ignorant  dubie  precul  prodituram  feritm 
Gregorianam  ,  eum  tx  tagentt  quarerit  arram  • 
Ntque  enim  putatsdum  eft  ,  qued  invtntum  ftriei  , 
quam  «Gregorio  repertam  n»n  igntrabat ,  ttfi  pu- 
hliet  noneen#*rtt ,  fibi  attribuerit  abftjut  ulla  ra- 
titnt  vir  probati  a/iar  eandorit  .  Sed  nullum  eft  du- 


m  quin  ingeniofijfimut  Leibnitius  mttbtde  ab  iir 
dittrfa  ,  quat  tgo  propofui  ,  ad  fuam  ttrvttttrit 


mivvr\i  ,  *%v  yrvfv\m  ,  «».  j  •-—■<-  f- --------  . 

Cw/»  tnim  metbodum  priertm  ,  »«  ineideram 
etntt  annot  complurtt  ,  «»»'<•*  ptrcentanti  ,  *»-**» 
tonfttt,  (  qued  Ltibnhius  in  ailit  Eruditorum  affe- 
vtrat  )  fdx  :  (  1  -f-  X*  )  dtpendere  a  quadratura  eir- 
euliif  quotnedo  inde  eruatur  feriet  Leibnitiana  pre 
eirculo  i — -y  -f-  t  —  t  ^**  refpenfurut ,  judtcie 
Leibnitii  fubmifijfem  ,  #<»»»»  quidtm  nen  improba- 
v/r,  manuit  tamtn  ,  tttum  ntgetium  breviut  abfol '- 
ti  peffe  :  unJe  ttiam  failum  tfi  ,  «t  pojfra  <»> 
-  eogitartm- 

P  R  O  B  L  E  II  A  4l- 


Eft  vero  v(rf*.—x1)  =  *•——•— 
^-  —  JLi-__IxI-  S^i&c.  inin- 

«a*        ioa5       llgi^  1J619 

finitum  ( $.9 8  /></rt. i  ) .  Ergoydx  =  r  */x 

:x*dx       cj^^l     ,cx6d:t  ,  iSSfjjr- 
la1  Ja4""""*  i6a*"  *"" "  t*8a» 

I O  J 

^ia"  &c.  ininfinitum,confequen- 


tcrfydx  z=  rx  — 


cx 


cx3 


cx' 


pa*         40»"*  iiaa* 


-f^^y &c.  in  infinitum 


ii^ta»  ~*Si6jP 

Quodfi  pro  x  ponatur  a  ;  erit  qua- 
drans  ellipfis^— • \ac — ~ac — ttt^ 

 !  ac  —  — * — ac  &c.  in  infini- 

tum; 

Aliter. 


ii 6.  Ellipfin  Apollonianam  qua- 
drarc . 

Sit  AC=*,GC=r,PC=x;  erit 
($.43Xp*rf.i) 


C  L  B 

Quoniam  elemcntum  EUipfeos  eft 
^x  YX  **— xa  ; ;  rf ;  erit  ECLR  =  f/3fe 

V(^  —  xl).  Sed/^Vt^— **)  = 
DCLK($.  iH).  Eft  itaque = 
DCLK:ECLR,  hoc  eft  ,  area  elli- 
ptica  ECLR  eft  ad  circularem  DCLK 
ut  axis  minor  xCE  ad  majorem  AB , 
qui  eft  diameter  circuli  ($.124).  Pen- 
det  idcoquadratura  ellipfcos  a  quadra- 
tura  circuli. 


Cohollarium 


1. 


117.  Si  fiat  Xtte  r=  1 1  erlt  area  ellipfis  =M 
—  \—  T+T—  iVtT—ttVt&c.  in  in- 

finitum .  Patet  iHeo  elliplin  elie  circulo  squatem  , 
cujus  diatneter  e.t  mcdii  proportionalis  inter 
axe*  ellipfi»  conjagatos(  §.  114)- 

COROL- 
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C  o  r  o  l  ur  i  u  m 

\\l  Eft  crgo  ellipfisad.  circulum ,  cujus  dia- 
meter  ixl  nu  orl  zquali*,  ur  ad  *l  (  <J.  40S 
Ctom  •  )  v  hoc  eil  ,  u  t  .  a>l  .» (  >V  154  1  )  ,  feu 
ut  u|l  minor  ad  tna/orem :  quod  idem  de  feg 
mentis  indefinitit  oftcndimus  analyrice  in  refo- 
lutione. 

GOROLLARI  TJM 

119.  Data  circult  quadrarura  dabitur  etiam 
quadratura  ellipiii  tt  contra. 

ScHOLION- 

*  30.  guamvii  tirtuli  inttgri  quadratwa  finit* 
hatltnui  dari  non  pnutrit  ,  variai  taxntn  t/uipor- 
ti»nti  quadrarunt  Qtomttr*  .  Primum  qtiadratu- 
raui  partialtm  aliaijui  lunuU  dtdit  fam  olim  Hip- 
pocrates  Cbimt  ,  tx  mtrtatorr  maufra&e-  Ctomttra 
failui  .  Sit  AE&ttmicirru- 
iur  6f  GC  —  BG.  Dtfcri- 
batur  radie  &C  qiiadrant 
AFB;  AEBFALutm- 
la  Hippocratis  .  Suoniam 
BC1  =  aGB*  ft.  4I7  A' 
Ctem.  )  ■  trit  quadrant 
AFBC  ftmicircuio  A  EB 
V«r«/fV  (  §.  40  S  C^-oa»,  )  . 
Abiato  igitur-  utrinqut  ftg- 
mtnto  communi  AFBGA  ; 
trit  AEBFA  —  £  ACB  —  GB1 


III 


Problema 
Cycloidem  quadrare 


42- 


iM  (£.  139  Gcom.).  Eft  vero  anguli 
APQ_  menfura  arcus  dimidius  AP 
($.  291  &  314.  Geom~)  &  idem  meti- 
tur  anguliun  TPA  (  §.  Gcom.  )  . 
Ergo  APQrr  TPA  (§.  i  +  iGeow.  )  . 
Sed  TPQ_-  TPA  +  APQ_r=  iAPQ^ 
rrr  2TMP  per  demonflr.  Ergo  APQ_ 
rrrTMP-  MwSobparallelasMP& 
*f  ($* * JJ  CtVjw. ) .  Quamobrem  cu  n 
ad  S  &  QJint  recli  per  con/iru:l.  eric 
(§.  idjGeom.y 

AQ^.QP  =  MS:mS 

Sit  jam  AQ^rrr  x  ,  AB  rr:  i ,  erit  MS 
=dx ,  PQrr:  y(  x-— xl )  (5.j  7 7  i ; , 
&CmS=zdxY(x— •xz):x ..  Reperimus 
autcm  fupra  (  §.  H4)vTx —  x1)  — 


.1 


.5:* 


7:1  &C.  ia 


'  QuoniamTPrrrPM($.  52);  crunt 
m  &  PMT  anguii  M  &  T  arquales 
(  §•  18+  Geonr.  )  ,  ideoque  TPQrrr 


X  xx     —  ,x  — ■*  ,  4X 

infinitum  .  Ergo  dxYi  x— x*):  x 
(quoniam  ob  diviiioncm  pcr  x  taclam 
numeratorcs  exponcntium  duabus  uni- 
tatibus  minuuntur($.  $^.part.i)x"t:idx 
—  i^:Vx— ix,:Vx—  ^xJ:Vx  &c 
in  infinitum  ,  cujus  fumma  ix,:1  — . 

—  ^rX  — 'tt*7'2  &cminfini- 
tum  ,  eft  fcmiordinata  cycToidis  Q}1 
ad  axcrn  AB  relatre  .  Hinc  QM.^x 
;feu  elementum  QMS/  fpatii  cycloi- 
dici  AMQ^=  zx^Vx—  ^xJ:Vx  — 
x5:Vx  —  ^x7:tdx  &c.  in  infinitum : 
cujus  fumma  =:  *x3:l  —  t^x5'1  — • 
-r„x7:i  —  rri*'^  &c-  m  infinitumex- 
primit  fcginentum  cycloidis  AMQ^ 

Qiiodfi  mS  =gGz=rfxr(x — x1  ):x 
ducatur  in  GM  —  AQjrz  x ;  reperie- 
tur  elemcntum  GMH£.  areae  AMG 
=r</xvtx  — x1):  quod  cun>  iden»  fit 
cum  elemento  fcgmenti  circuli  APQ^ 
(  §.  1 14  ) ,  crit  fpatium  AMG  fegmen- 
to  circuli  APQ_,  confequentcr  area. 
ADC  femicirculoAPB  xqualis. 

COROL- 
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Co  ft.OLL  AH.TUM. 

ijt.  QooniamCB  femiperipherixcircntiequa- 
tatlf.j74pmrt.t  )>  fiea=/>&  AB  =  *  j  «rit 
redanguluoi  BCDA  = .«»  (  tf-  375  )  &  fc- 

micirculu*  APB,  ideoque  «V  fpatium  cycloidi- 
cum  exrernum  ADC  —  -$vff  (  $-4*o  <?/»». ) .  Er- 
go  area  usmicycloidis  ACB  r=  &  AMCBPA 
=:  -^«p  ,  confco.ucuter  area  cyctoidi*  eft  circuli 
jenitoriitripla. 

Problema  44. 
ijj.  Cijfoidem Dioclis  quadrart. 

Quoniam  y*=  x3 :  ( i— x  ) ,  fi  i  dia- 
meter  circuli  ^cnitoris  ( §.  548  /wrM  ); 
erit 

y  —  xYx:YXl — x)z=x  ^(ir-xf1*1 
Extrahatur  crgo  cx  ( 1  — x)~i:*ac"ru 
radix  per  theorema  generale  (  $.  98 
fart.  i)inquoerit»=— *  1 ,  »  =  *» 
P  =  i,  Qj=—  x&hinc 
Pm:n  =  i=A 

^-AQ  = — \ .  1      *  =  tx  =  B 
%nBQ=-  ^^.-x=  ^*1  =  C 

^co=-fw.-*=  rH*3=D 

3tI    VX^         4.i<4  a-4-6 

&c.  ininfinitum. 
XJnde  y</x  =  x3:i(r— x)~,:Vx  = 

A5:Vx  +  ^x5:Vx  +  iiJx7lVx  + 

I^V:Vx  +  ^4^x,i:Vx  &c.  cu. 
1.4.6         ••  ».4.6.-« 

jusfumma  ±x5:4  +  ix7:*  +  ^fx9:*  + 
iiOjt"»  +  -Wrr*,3:i      in  in- 

4.6.1»  »    4- ^  IJ 

finitum  =  Vx  <  ^x1  +  |x5  +  7—**+ 

£r2fi*'  +  ^rf/  &c'  »'io&iituni) 
exprimit  fpatium  APM  in  Fifg«ftf  /<r- 


Aliter. 


Sit  A  P=x ,  PN=  9 ,  PM=  y ,  AB 
=  *;  crit($.  548Mrf.'x) 


XV  =x 


xaydy — zxydy     yVx  =  jx  Vx 


i(a—x)dy—ydx  =  $xVx  :j 
Quoniam  ($.  547  />/*rf.  1  )x*  =  vy  ; 
crit  x* :  y  =  v .  Fiat  prseterea  <* — x= 
PB  =  .~;  habcbimus 

rzdy — ydx  =  ivdx 


zfcdy—fydx  =  3/Wx 
Eft  vero  vdx  elemcntum  circuli 
PN«p;  /b**y(ob*  =PB  =  OM&i/ 
=  isR=  oO  )  clemcntum  wMOo  areac 
A  MOB  &  ydx  elcmcntum  PMwp  arex 
AMP  .  Jam  quando  fzdy  inregram 
aream  intra  cifloidem  AI  &  ejus  afym- 
ptotum  BH  exhibct,  etiam  fydx  elt 
eadem  area ,  idcoquc/y^x  = f  dy  >  con- 
fequcnter  rfzdy — fydx—fzdy.  Quare 
cilm  incodem  calu  fvdx  fcmicirculum 
producat  ANB ;  crit  ob  fzdy  =  ifvdx 
totum  fpatium  cin^bidale  in  infinitum 
protcnfum  femicirculi  gcnitoris  AN 15 
triplum.  ' 

PRO- 
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PHOBLEMA'  45- 

1J4.  Quadrare  Logij 


.1  •  .  _ 


Sit  fubtangens  PT  =  *  (  §.  54  )  , 
PM  =  y,  P/>  =  <fc;  erit($.  «V.) 

:dy=a 


ydx  =  <7<Yy 


yj</x  =  tfy 

Spatiumcrgo  interminatum  KPMI 
asquatur  reclangulo  ex  PM  in  PT . 

••'»<•.•.  «  ■      •  . 

COIOILAMUM  I. 

■  •      -   •    •    .     1  • 

1 35*  Sit  QS  ^ ;  erit  fpttium  interminatum 
ISQK  —  az  ,  confequenter  SMP(^_r^:  ay — a% 
—  " (y •—  l)  t  hoc  eft  fpatium  inter  duis  io- 
eillicz  fcmiordinatas  interceptum  zqaatur  rc- 
Zranp.ulo  ex  fubtangente  in  dlfferentiam  femior- 


COROLLAKIUM  2. 

13S  £ft  itaque  fpatium  BAPM  ad  fpatium 
PMSQ  ut  differcntia  feruiordinatarum  AB&  PM 


<  31  O  muis 


•.-.!(-.-? :-7  .<•'     Mc  J«'-f3 

Sint  omnia  ut 
in  problemate  8 
(  §.  50  );  erit 
arculus  EG  = 
ydx :  a  qui  ductus 
in  \AG  produ- 
cit  feftorem  in- 
finite  parvum 
GAE=y*dx:za 
(§.  435  Geem.)  . 
Eft  autem  pro 
fpirali  Archime- 
dea  ^^.^Sll 

ax  =by(§.  $71  part  ^fcf*) 

:£*  =  yx         ..'[>  ipy  i2 

fSdx:l4=zaxl:SF;. .  ^;<| 
Quodfi  pro  arcu  x  poaatur  fiitegri 
peripheria  £ ;  erit  fpatium 
tegrum  \ab .  Similiter  prt)  inhnitis  fpi- 
ralibus  ad  circulum  feiltis  (  §.  57* 
part.i)  Ci 

amxn  =  bnym  ;^-v- 
 <t 


a^xn :  bn  =  ym 


—  > 

1 .  £n:m  —  y 


a  in:m  .  /tn:m 
4  X         .  0 


ad  differentiarn  fcmiordioatarum  PM  &  SQ 
(  §.  prattd.  &  $.  I  %4f>art.  I  )  . 

Problema  46. 
»3  7-  Suadrarefpiralts. 


yxdx:%a  =  ax™mdx: 

Quare  fi  pro  *  ponatur  integra  pe- 
ripheria  circuli^,  proAibitpro  fpatiis 
fpiralibus  integris  riW*"^*-  :(4»  + 
2w  )  *™:ra  =       :  (4*  +  x«  )  • 

Quodfi  ponamus  arcumBC  elTe  ad 
CF  ut  abfchTa  ad  femiordinatam  in 
curva  aliqua  algebraica  ,  eodem  mo- 
doreperitur  fpatium  fpirale .  Sit  cnim 

e.gr. 
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eritPB=OQ=*.-^x ,  PC=  a+b 
—  x.  Quoniam  OQ^&  BA  perpcndi- 
ularcs  ad  PM  perhypoth.  crunt  intcr  fe 


t-  gr.  BG*d  CFut  abfciffe  parabolaj 
ad  femiordinatam,  crit(fumto  r  pro 
parametro) 

rx  =  «*  —  tay  +  y% 


dx  =  <  tydy —  taBy):  r 
y^dx :  ia  =  (y^  dy— af-dy)\  ar 


tfdx.xa^y^-.wr—y  :  jr 
Nec  abfimili  modo  invcnitur  fpa- 
tium  intcr  arcum  BC&  fpiralcmBF 
comprebcnfiim  :  cujus  elementum  eft 
trapezium  CFID  =  (CD  +  FI  )|FC 
C$.400  Geom.).  Eft  vero  CD  =  //x, 
FI  =  y*^,  FC=za—y  ,  ideoque 
CFlD=(</x+y*:*K(*  —  y)  = 
(a*dx-~y%dx):za. 

Si  jam  fpiralis  fit  parabolica  ,  pro 
dx  fubftituatur  valor  ipfius  (  tydy  — - 
iady)'.r\  crrt  -elemcntum  fpecialc 
(  afdy  +  a%ydy —  y3dy — a*dy):ar  , 
cujus  fumma^  :  3 r + <jry* :  2r— •  y  :  4*r 
r-a^y.r eft  fpatium qusefitum BFC . 

PROBLEMA  47- 

13II.  Qttadrare  Cowhofdem  Hko- 
tnedis. 


Sit  AP  =  x ,  PM  =  y ,  BC=* ,  AB 
=  *  &  OQ^ad  PM  perpendicularis ; 
W/w  OperMaXh.  Tom.1. 


parallcls($.  156  Georn.),  confequen- 
ter($.  268  Geom.) 

PC  :PM=OQjOM 
a+b         y  =  a—-x : OM 

&riincOM  =y(a — x);(a+b—  x) 
ideoquc  OM*  =  y*(* — x)*  :(*  +  £ 
—x  y  .  Porro  OQ^ =(  *~x  )*  &  QM* 
=  AB*($.535/*rf.i)  =  *\  Quarc 
( $.417  Geom.) 


x*x — x*  =  /(* — x)*:f«+£— x)x 


V(  i*x— x*  )  =  >  f      x  ) :  (  a  +b—x  ) 


Habemus  itaque  elementum  areae 
?pmM=zydx= U±i^L>Ayt  x,,,-,*) , 

ncc  alia  rc  opus  dt ,  quam  ut  V(  2*x 
»— x*  )  refolvatur  in  feriem  (  §.  99 
^*rf .  1 ) ,  &ries  hec  porro  ducatur  ia 
a  +  b—  x  8c  factum  tandem  divida» 
tur  per  <*— >x.  Ita  enim obtinetur  (e- 
riea,  quae  fingulis  tcrminis  in  dx  du- 
<SHs  exprimit  clcmcntum  areae  atquc 
codem ,  quo  ante ,  modo  fummatur . 
Nc  calculus  perplexus  tirones  turbct , 
fumamus  calum  fimpliciflimum  ,  in 
quo  eft  b  =  a ,  ideoquc  a  +  b  =  xa  , 
&  nc  Vt  totics  fit  lcribenda  ,  pona- 
mus  ia  =  c  ,  utfit  a=^c\  crit  jk/x 

=  (£=n^Vt  «•—*•)  •  Eftautem 

V(Vx — x*  )  fcmiordinata  circuli ,  cu- 
jus  diameter  r  ,  ideoque  coincidit 
rcfolutio  in  feriem  cumca,  quam  dc- 
dimus  paulo  ante($.  114),  nifi  quod 
ibidcm  fuppofuerimus  c  =  1  .  Quo- 
N  n  n  niam 
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„  i-S 


niam  tamcnhic  confultius  eftc  retine- 
ri&  in  refolutione  in  gratiam  operatio- 
num  fcqucntium  quaedam  notanda 
funt ;  ideo  non  inconfultum  ducimus 
vi  theorematis  Nevvtoniani  (  §.  99 
part.  1 )  refolutioncm  ipfam  inftitucre . 
Erit  itaque 

w=  1 ,  »= 2 ,  P:=rx ,  Q=— ** :  rx 

=  ~  x :         £--Ix  C^.54-55  /><"M), 

ideoque 

*   C      X   A 

~AQ  =  Jr" :  V :l . -.^x  =  — 

yi:V;i  =  B 
5=?  BQ=  —  i .  -      '■  V « \ ~ <r 1 

 .  1  -3:i-  S:i  


Pwdibit(^)V'(»-*,):(^*) 
=ir,:V;i+ri;V;1+V^3;V^ 

+         V  +  V"  &c.iri 

infinitum. 
Multiplicatio  &  divifio  modo  ordina- 
rio  inltituitur .  Etenim  fi  feriem 
multiplicesperr,  prodit  r3:V:1  — . 


Tf_^-V:1&c.ininfinit.Sipor. 


■      *    •  —  —  —  T~ 

ro  eandem  ducas  in  —  x,  prodit  — 
Ctt%xi:*  +       V*+  ^-3;V:1  + 


-S:i  9:z 


x9  :1  &c.  Quodfi  tcrminos  ho- 
mogencos  in  unam  fummam  col- 
ligas  ,  obtinetur  fcries  c3:1x,:1  — 


•--«VS<+-2yf-,V11 


r-f"CQ=—i— 
— 3-DO  ^  *—  ~c~,: 

 *  -7:z„9:z 


-S:x  „7:x 
X 


-I 


-! 


&C 

Eft  itaque  V(rx—  x1)  =  <-,:V:1  — 

i,-'V:^-3:V:i^^V:* 

' — tt~i^"7:i*,:i  &c.  ininfinitum. 
Quodfi  hanc  feriem  multipliees  per 
c — x  &  porro  di  vidas  per  \c  —  x ; 


+  riV  x  &c  Hacporrodivi- 
fa  pcr     —  x($.  40  />^rr.  1 ) ,  pro- 

dit  quotus  ici:zxt:x  +  r",:V:l  + 

V*"1  V:*  +  V^"5:  V:i+  ^c'1:% 

x9:1  &c. 

Eft  ideo  elementum  arcac  Conchoi- 
dis  i*,:V:Vx  +  <r,;V:Vx  + 

v3v:vx  +  v*"5:v:Vx  + 


»  »„-7:i.9:i 


x9:Vx&c.ininfinit. 


Quare  arca   AMP  s=  i<r,:V:1  + 

ir*  V*+  Kf"3  V:i+  -v*  V:* 

+  ^_7Vi:*&c.ininfinit. 
Probhm1;4 

139.  Jnvenire  rationem ,  ^«^w  /&.*- 
bent  fpatia  curvilinca  juxta  axem  eun- 
dem  vel  axct  tequales  dcfcripta ,  femior- 
dinatit  correfpondentibit/  rationem  con» 
(iantem  babentibut . 

Sit  elementum  fpatii  curvilinei  unius 
—  ydx.  Quoniam  ordinatac  ad  sequa- 
Ics  partcs  axis  continuo  applicantur 
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per  bypotb.  erit  elementum  fpatir  alte-  [ 
rius  zdxj  pofita  nempc  femiordinata 
hujusx,  abfcifTa  communi  x .  Scdcum 
in  fingulis  elementis  cadem  fempcr 
fit  ratio  ipfius  y  ad  %  per  bypotb.  erit 
fydx :  fzjix  =  ydx :  %dx  {§.  187  Aritb.) 
=  J'Z(§-  J8i  Aritb.). 

Titerema.  Spatia curvilinea  xque  atra  habent 
raiioneiu  bafiutn  ,  quibus  iufiftunt  ,  fi  femi- 
©rdinati  correfpondentaa  fucriut  h»  ratione  con- 
lUN< 

CoROLLARIUM  I. 


C  L  B 

14C  Ojnare  G  ARB  fuerit  femiellipfis,  AKB  fe- 


mldrculus  &  KL  ad  AB  perpendiculari» ;  erit 
KLad  RL  in  ratione  conftancc  DC  ad  EC(  joo 
t«rM  ),  ideoque  fegmenrum  circulare  BKL  ad 
ellipticumBRLutKLadRL. 


COROLLARIUM  2. 

141.  Quodfi  ex  foco  F  ducantur  re£ts  PR  & 
KF,  erunt  quoque  triangula  FKL  Sc  FRL  UC 
KL  ad  RL(#.  jSo  otom.) .  Quamobrem  fe£toV 
orcularis  BFK  eft  ad  feftorem  ellipticum  RFB 
ut  KL  ad  RL  (  §.  1I7  Aritb.  )  .  Cum  itaque 
KL:  RL  =  CD:CE(£.  S99  p*rt.  i)&  ut  CD 
ad  CE  ita  circulus  intcger  ad  ellipcin  inregratu 
($.  ix8)j  erit  quoque  fis£Vor  KFB  ad  fe£h>rem 
RFBut  circulusadellipfin  (§.  167  Aritb.  )  ;  con- 
fequeuter  u,t  fetlor  KFB  ad  aream  integri  circu- 
li  ,  ita  fe£tor  RFB  ad  integram  ellipfis  aream 
(S.niAritb.). 

SCROLION. 

141.  gueniam  feiloret  ex  artuum  elemrittit  deri- 
vantur;  de  iit  quadrandit  agemut  eapitt  ftqutntf , 
ubiarcuum  rtHificatio  docttur . 


C   A   P   U  T 


III. 


De  Vftt  Calculi  Integralis  in  ReBificatione  Curvarum .  ~ 


D  e ii k  ttio  7 

143.  X)  Etlificatio  curvarcR  mveii 


R 


1 


tioretffce,  cui  acqualis  eft 
linca  curva . 

COROLL  ARIUM. 

r  144.  Cum  linaa  curva  concipiatur  conftareex 
innumeris  lineolis  reftis  infiniteexiauis  ;  fi  una 
earuni  iuveniatuf  per  calculum  differentialem , 
fumma  dabit  Iongitudinem  curvaj  .  Nimirum 


C      T    A    P*  H 

eum  ea  fuperlortbus  conftet  5  «flc  MR: 


-dx  tmK 


—  jy  (  §.  xq  )  5  erit  M»  feu  elementum  curv» 
Y[dx*  -f  <f>*)  (if.  417  <?*»»)•  QjJOdfl  iraque 
ex  «quatione  dinerentiali  ad  curva.m  fpecialena 
fubftituatur  valor  vel  ipfius^x*  ,  vel  ipfiirsVy*  S 
nabetur  elementum  fpeciale :  quod  integracun* 
prodit  loogitudinemcurvx. 

SCHOLION. 

»45.  Interdum  tltmtntnm  curvtt  cemmeditu  tx 
eirtumfisntiit  fpnialibut  trmtnr  ,  Provt  txemp/n 
tno*  ajfertnda/equ/ntur  • 

Problema 


49- 

146.  Parafolam  reBificare . 
Pro  parabola  adx  —  xydy  ($.  ir  ) 

*Vx*=4/<// 


V(  ^x1 + )  =  V(  rf/  +  4/^  i  5? ) 

Ut  hoc  elemcntum  curvac  integrabile 
fiat  ,  rcfoWatur  in  feriem  inrTnitam 
Nnn  z  ($.99 


)igitized  by  Google 


oy' 


C      T    A  P 
]   Quare  dyY(a\  +  *f) :  a  =  d?  + 

&c. 


cujusintegraley  + 


^+^ 

5a+  ^  7»« 

— &c.  in  infinittna  exprimk  ar- 
cum  paraboticum  AM , 

C  o  r  o  1 1  a  r  i  u  M  T. 
C  A  P 


tio  parabol*  • 
CQNfA  . 

COB.OLLAR.IUM  2. 


O  QL 


o^tf  S    Elementa  Analyfct* .  Pars  II  SeS.  II.  Cap>  UL 

<  $  99  i  )  ;  erit  in  thcoremate  t^p*r»boi».«v*dt*tur*  fputf  b/;  e  bo 
gcnerali 

*=x>  w=  i ,  P=  4* ,  O  =  4/ :  ** 

Pm;n  =  ^  — A 

3.  AQ==  {a .  4>*      =  ay*:*-=.B 
&c.ininfinitum* 


_  14».  Sit  AMR  paraboTa  ,  cujn*  parsmeter  AC, 
6c  circa  comrouneni  axeni  defcripta  hyperbofx 
zqullattra  ANT,  cuju*  axis  aCA,  Si  fiat  CQ_ 
=:  AV  —  KN  —  aPM  &  reaangutum  COSA 
fpatio  curvilineo  CQNA  asquale  j  eric  -f-AS  z- 
qualis  arcui  AM  (  (J  14$-  »47  )»  eonfequenter 
SV  =  xAM  —  aPM  ,  feu  di.Iereutia  ititer  or- 
dinacaw  &  arcum  rcfponderwenv ,  3c  OSVQ  rr 
VNA.  ^ 


SCHOLIQN- 

»49-  Probe  netandum rfi  ,  omnri  fummatientr  rr* 
duci  ad  quadraturat  curvarum  ,  qutcunqme  in  crtf* 
iifdtm  utamar .  l/ndt  ut  fint  ferftil*  ,  «»  ornnibut 
ebftrvanda  tfi  rtgula  fupra  tradita-  dt  ptmdtaturir 
tff-  109). 

Problema  50. 

r$o.  Reftificare  paraholam  fecundi 
s  ,  adquamzx1  =yJ ,  feufumto 
a  =  i,  xl  =  y3 . 

Quoniam  xl  zrz  y3 


genen, , 


crit    2*</x  =  iyVy 
4*Vx*  =  ^yVy1 


747*.  Siflf  AC  &  DC  ferniaxej  conjugat!  hyper- 
Bolse  cquilatarx  ;  erit  AC  zrz  DC  — r  «  (£.  505 
p*«.  1  )  •  Sir  CQ  — -  MP  =  iy ;  erit  (  §•  534 
1 )  QM  =  Vt  +  «*  )  •  Quorffi  fw  in- 
telligatur  Ipfi  <JJM  infintte  propinqua  ;  erit  Q* 
r=  *-<y  ,  ideoquc  elementum  areas  CQMA  ~ 
*  •  ->Vt      +  4>*  ^  •.  P««dft  itaqu.  r«liru:a- 


dx*  =  9y*df :  4X1  =.  9y  V/ :  4> 5  =  ^> 4 


V(     +  df  )  =  V(  ^y»  +  <//)  = 

^  V(9y/  +4^/;  =  ^yT(9y +4)- 

Ut  clcmcntum  integrabilc  rcddatur  > 
fiata 
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V(9y-f  4)=t> 

crit       9y+  4  = 
9</y  =  it/^v 

Vf  ft?  +  4  )  ==  &dv 

MV(  9y  +4  )=  T7^  =  T7(  9>+4) 
V(9>  +4). 
Ut  vero  fumma  exprimat  longitu- 
dinemarcus,  fiaty=o;  eritrefiduum 
=  -T7  V4  =  ^ ;  ideoquearcus  tt  (  9> 
k+4)V(jy  +  4)  — tt(5-i09). 

COROLL  ARIUM. 


151.  Sit  parameterpa- 
fabolz  Apoloniau*  t,AP 


trumi,QN*=-J>  +  * 

p4#-M),confequenterQ<N  *"v 
=tV(»>  +  4)-  Eft  ideo 
elcmentum  ONir^  fpatii 
paraboliciPMNQ^T^  u 
Vt  9y  +  4)  '•  qu°d  divi-  JW 
fam  per  i  five  parame-  Dl 
trum  dat  elementum  ar- 
cus  parabolx  fecundi  generis  ,  ad  quat»  «**  = 
y *  .  pendetideo  reclificatio  a  quadratura  para- 


boU  Apollonianx  :  qus  cum  dari  pofllt  ($■  103) , 
rniruui  non  eft  ,  illam  quoque  reftihcabilem  efle . 

Problema  51- 
151.  lnfinitat  parabolat  re^fificare . 
Si  parameter  =  i ,  erit  pro  infinitis 
parabolis($.  519  part.i) 
ym  =  * 


mym~ldy  —  dx 


m-y-^dy1  =  dxx 


h.  e.  pofito  ( r  =  z«— -t)  , 
mVdy-  =  dx% 


Y(     +dyx)  =  V<  m-fdy-+dy-)  = 
dyY(mV+i). 
Ut  elementum  integrabile  rcdda- 
tur ,  cx  mV  +  1  extrahcnda  eft  radix 


per  theorema  general«($.  99  part.  i  )\ 
inquo  erit 

m  =  1 ,  »  =  a ,  P  =  i,Q  =  «*/ 

Pm:n  =  i=A 

J£-AQ  =  >y  =  B 

^BQ=-.*.>y.<»y 
^y/r=c 

m  t   j  1  A>y 

^D<_=-^»yr.»y  = 

—  y 


m — in 
3« 


.  m  y 


m— 411 


EQ=~  _ 


r 


*.4-6.S 
'  a.4.6.  1. 10    •  ^ 

infinitum . 
Habcmusitaque</yV(i  +mlyT)=dy 
+  TmVd^mVrdy+  ggtfty 

-^-mV*dy  +  ^e-m'V<<h 


X.4-6.S 

&c.  ininfinitum,  cujus  integralc  y  + 

mOr+«    

*-4  -  6.  J  (4r  +  i  ) 

lo.Sr+i 


»(r+  ») 
1 .  ? 


my*1 


*4-6(jr-|-0 

*yr+i 


,  '3-5  7  

~  t.4-6-8- *°( 5r  +  1  ) 


&c.  in  infinitum  indefinite  exprimit 
arcum  parabolicum  cujufcunque  ge- 
neris . 

Quodfi  pro  r  fubftituatur  valor 
ipfius  im—  %  i  prodibit  idem  arcus 


*  am-i 


=  ?+•*(>_,- 1/"  y  ~**.4(4m-3) 

m\4m-l  _  ____.  ^y  ra-5  — . 

m  y         ~~"  *.4.s(6m  —  s) 


a.4.6.«(Sm-7) 


i. 4.6.1. 10  (  iom— 9) 


PRO- 
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Problema  s* 


153.  Dato  finu  VQ^arcut  AP  inve- 
nircarcum  AP. 

Sit  radius  AI= i,  PQ=y ,  AQ=x; 
177 part.  i  ) 


ix —  x*  =  y* 


idx  — ■  ix*/x  =  iy</y 


"*fc=yfr:(i~x) 


**=>V>*  :  (  +  :  ( 


Ert  ideo</y  :V(i— yl)  =  </y+  iyVy 
+  +  +  ^Z^&c. 

ininfinitum,  cujus  integralc  y  4-  ify' 

arcus  AP,  cujus  finus  PQ=>,  finu 
toto  cxiftentc  i .  Si  terminus  primus 
dicatur  A,  fecundus  B,  tertius  C  , 
quartus  D  &c.  &  fecundus  multipli- 
cetur  per  f ,  tcrtius  per  f ,  quartus  pcr 

3,j>  quintuspcr^&ccumfic 
A  —  y 

C  =  -W  =  -^%5  =  4J_/ 

D  =  -i^5-y7  =  Ull±tf  _  5_yC  « 


J 


$.9 


;c. 


_=(>V>a^A»-->V>»)i(...>»)==/>»:f1..y») 

VW*  N»A*)=i  ^•Vti-->*)=r<y(«->*)-r:l 
Refolvatur  hoc  elementum  in  fericm 
mfinitam  pcr  extrudtioncm  radicis  vi 
theorematis  generalis  (§.  99  part.  1) 
in  quo  crit 

m—  —  1 ,  »=  x ,  P=  I ,  Q=  —  yl 
Pm:n  =  i  =  A  ^ 

^nBCL=-^_A^  =  -^/=C 

^ca=-4.^.^=^=D 

&c.ininfinitum. 


fcrics  inventa  inhanc  dcgcnerat:  > -f- 

Si  Cofinus  QI  =  x  ;  erit  (  §.  417 
G«ww. )  PQ  =  V(  1  —  *' )  •  Sit  />7  ipfi 
PQ_infinite  propinqua  &  PO  ad  pj 
pcrpcndicularis  cum  anguli  Q^&  q  finc 
recfi per bypotb.  PO=Q7=  dx  &  AA 
/>OP  atquc  PQI  rc&angula  .  Quarc 
cum  OPQJit  reftus  (  §.  230  G«w.  ) 
&  />PI  itidcm  reclus  (§.3%);  erk  ctiam 
pVO  =  IPQJ  $.  91  Aritb.  )  ,  confc- 
qucntcr(_.  167 Geom.) 

PQ^     :PI  =  PO:  P/r 
Tfi—x1):  1  -dx  : 


1 
• 


ax 


Cum  ideo  hoc  clementum  cc 
cum  antcriorc ,  evidenseft,  fiinferic 
antcriore  pro  y  fubftituatur  x ,  prodire 
fericm  pro  arcu ,  qui  eft  illius  comple- 
mentuiuad  90°. 

COROL- 
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COHOLLAKIUM  I. 

/54»-  Quoniam  ele-  A 
mentum  arcus  M"» 

Jyirt  >—  >*),<"« mc 

=  i,PM=>(^.i53); 
erit  feflor  elememarit 

J§.  415  C'om.)y  con- 
equenrer  fecror  BCM 

4-4  5  4.4'fi-  r 


1.  r 


^  4.  4.  6.  IV 
infinituro. 

CoROLL  ARIUM  Z. 
155.  Quodfi  MC  =  t ,  PC  =r  y ,  erle  denuo 
M»  =-  «>;Vt  »—     )(£•  »51 )  >  conlequentrr 
&  MC/wr=<(y:*Vt«  — >*)  •  Summ*  vero  ex- 
hibet  feclorera  MCO. 

CORO  LLAR.IU  M  J. 

i50.  Si  flat  >  =  1  ,  feftor  BCM  vel  MCOde- 
generat  in  quadrantem  ,  qui  ideo  erit  z=  -5-  + 

4.JT4+JT*-4'<-7   '    4.4.6.8.9  .  » 

+  ,V  +  +  7f?  +  ^  &<•  in  infi- 
r.iiLm . 

Problema  5J» 
.  157.  Datofinuvcrfo{Vid.Fi£.§.i$i) 
AQjnvenire  arcum  AP^ 

Sit  AQ=  x ,  diameter  AB=  i ,  erit 
QP= V(  **  )(  $•  3  77  p*rf.  i ;  &  w 
firo^/.  pr^r.  Pp  =  </x:  zV(x~  x*)  = 
^v  ( ^ — *a  :* .  Cum  ideo  fit  in  theo- 
remate  generali  (  §.  99  /wrf!  1 ) 
w=— 1  ,  P=x,Q=— x;erit 
pra:B  =x~i:1  =  A 

AQ  =  — 'Tx~,:*. — x  ==t*i:*=B 

=  ^x3*=C 


-BQ==— y-TX1*-* 


J_j_Lv3t*  . 

*•  4 


5:» 


-X 


"^^^—  T»rr*  — *-— 

Hinc  \dx :  Y(x — xl)  _=  JLx"1 : \/x 
+  V*  +  ^x,:  Vx  +  ijjjc,,!  Vx  + 
^7x7:Vx  &c.  in  infinitum  ,  cujus 
intcgralex1^  +  ;y :*  +  -^x,;»  + 
~^:i+^*9:X&-ininfini- 
tum,  feu  Vx(  1  +  TL-x+  ^i-x*  + 

^  +  nSft*4  &™*nitum) 
exprimit  arcum  AP ,  quia  xVl  =  Vx . 
Problema  S4- 

1 S 8.  Data  tangente  (  Fig .§.  1 54) 
BK  invenire  atcum  BM . 

Sit  tangcns  BK=x,  radius  BC=  1, 
erit  Mm=zdx:(  i+x*)  =  */x  — xV* 
+  xVx— »xVx+  xVx~  x"Vx  &c.  in 
inflnitum  ($.1^4).  Hujus  feriei  fuui- 
nux         '  *-* 


x  J+  Ix5—  ±x7  +  x* 1 

&c.  in  infinitum  dat  arcum  BM . 

Cura  tangens  450  ilt  radio  acqualts 
(§.  i%  Trigon*"),  fi  pro  x  ponatur  1; 
prodibit  arcus  4S0  lcu  dimidius  qua- 
dransi— ^  +  ±  — i  +  ^y&c-i* 
infinitum,  quaccadem  feries  quadran^ 
ti  fatisfacit ,  fi  diametcr  =z  1 . 

Problema  SJ- 
160.  Dato  arcu  (  Vid.Fig.  §.  1^4' 

BMinvenirefinumPM. 
Sit  finus  PM  =  y ,  radius  BC  =  1  . 

arcus  L>M  =_t> ;  crit  vzzy  +     +  --•  _>"". 

&c.  ininfinitum  ( ^.i  5 1 ).  Valor  ipfuii 
invcnictur  cxtrahendo  radkcm  cx  ▼ 

+  ryl  +  4  o>5  &c.ininfiniturn  .  Eft  n>. 

mirum  intheorcmatc.gencraU($.  566 

/j^rr.Orf^i^^T,*'^  ~&c.idcoque 
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+(s-' 


vxa  —  v                 |h  c.  c—^  +  ^  —  o 
<f<V  :<»5=:— .-t;3   j  3   4o-*i6_  t  • 

w-_'Y_5  d+kar+yr7+l?t+T&--to 


i  * .  40 

-  -  ■  .  — ^S-«5 

Hincy—v ~ Tt> J + rtsv'  &cin  in- 

finitum  ==  ip^-l-v*  +  : — f 5 

&c.  in  infinitura :  undc  lex  progreflio- 
n*  manifefla  eft .  Nimirum  >  =  v — 

-L-t,3  +  «  ±—v7  + 

j*.  3     r  i.i.j.4.5 


1.*.  3.4. 5.« .7 


Quodfi  theorema  generale  fuppo- 
nerenonlibet,  repcrietur  valor  iplius 
y  eodcm  modo,  ouo  ($.  $66  part.  1) 
theorema  generale  invcftigavimus  . 
Sit  nempe 

■y  —  av  +  iv%+cJ+  dv7    +  &c 

erit.(£  95 /wrf.-i) 

v3=:„  V  +  3_>*t,5+  j^V  +  &c. 

+     Vt;7  +  &C- 

/=2  «V+5*4*t,7+&C. 
_y7—  _7„7 

Habcmus  itaque 
7-**+  V  +    *V  +  <fc7&c. 
±>3=  H-^V+V^+friV&c. 

+  T_Vt;7 
=  +T7-V+T*%,7&c. 

- — 1>  =  1> 


=  t>;erit(6. 158)  G 
t;=x—  -,x3+7*5 


*  V  +  &c. 


c. 


h.  c.  d  +  —  +  ~- 

fcu  ^  +  TTVt  =  0 
— ""       '  To  »  o 

Nimifum — + ttt =tYt  >  777 


•  ♦ 


=—  T7  tandcm  ttt  —  tt  =  ttVs,- 
Habcmus  itaqucut  ante  >  =z  t;-*-Tv 
+  tvtV  —  ttttV  &cin  innnitum . 
Problema  56. 
161.  Dato  dr-  A 
cur  BM  invcnire 
tangcntcm  BK . 

Sit  tangens  —  x, 
radius  =  1  ,arcus 


-W  +  7*9-  B 
tV*"   &c.  Un- 

dc  eodem  modo, 
quo  in  problema- 
tepnecedente,re- 
periturx=-  +  Tt>3+  tV&c.  (§.$66 
fart.  1 ) . 

Eft  ninurum  vi  thcorcmatis  gene- 
ralis  x  r= -J- +  ^pilz,J  + ' 


+  7 


h.c        **  =  T 


_ 
« 


Quarc  «  =  *  +  Ttr  +  -pVv5  &c 


~r=T7 


Poteft 
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Poteft  etiara  valof  ipflus  *  eodem 
modo  inveniri,  quo  in '  problemate 
praccedente . 

Ponamus  nempex  =  av+bv  +  cv 
+  */v7  &c.  erit  ( §.  9  S  p<* rf .  I  ) 

xJ  =  <*  V  +  3<*Vt»5  +  3<**V  &c. 

-f.  3«Vt>7&c. 

*5  =       +4V  +StfW&c. 

*7  =  +  *V  &c. 

Habemus  ideo  ob 
x— 7x3  +  Tx5— .ix7&c.  =  © 

xz~av+  bJ  +  <V  +  <to7&c 

~Tx3=  _T*v— **^5-**v&c 


+T*  = 


+T*V+***i/ta' 


Quamobrem 

«— r=o     5  — -t-_ro  f»Ai+|«5=;o 


«=l. 

*=*     Y  =  *-ir  =  4-T 

</— *** 

— „v  +  ^— .-*7  =  o 

</~i- 

,  1      ,    «         >    l»6  +  i  35  —  *'Q  

«  77  tf      ■  t    945   


51 
9*5 


*7 
3'S 


His  ergo  valoribus  coefficientium 
at  'by  Cy  d  Scc.  inxquationc  aiTuniri- 
-tiax  =  av  +bvy  +  cv'+ dv7  &c.  fub- 
ftitutis,  proditx=?+Tv3+r7*5+ 

J—V&C. 

II' 

Scaotiotf. 

t«*.  .A4V       mtntntt  nppsrttt  fi  ptunt  ttrmirti 
jifdirtntu,  t  Ajfutntitinm  quequt  tn  pluritut  con- 
Jltndam  tffi  . 

mlfil  Oper.  Matb.  T.t 


PR9BLB?MA  57« 


163.  Dato  arcu  AP  invenire  finum 
verfumAQ. 

Quod_  fbrmulam  defideres,  quam 
Nevvtonuf  dcdit  (a) ;  radius  fupponi  de- 
bet  i .  In  formula  fuperiori ,  quam  pro 
arcu  ex  linu  vcrfo  eruimus  (§.  157)* 
diameterefti.  Quamobrcmh_cprius 
eadem,  qua  fupraun*  fumus,  metho- 
do  eruenda.  Sit  igitur  AI  =  1 ,  AQ_ 
=x ;  crit  AB = 2 ,  PQ= V(  xx— x*  )  , 
&  perdemenftrata  (  §.  1  5  3  ) 

PQ^  :PI=PO:Pp 
V(  2*—x*  ):  i  =  dx  :  Pp 
confequenter  Pp  =  dx :  V(  2x— -**  )  = 
</x(2*—  x*)~,:1  cumque  lit  (  §.  93  ) 
part.  1 ) 

-»=— I  ,»=2,P=2X,Q= — x1;  %< 
=  •— Tx;  erit 

Pm:n  =  (2xrx:*  =  ^-  =  A 


,t:t 


n 

m — -n 

m— xn 
30 


&c. 

Ooo  Eft 

I    (»)  I>  EpKloli  ad  LnU*i*m,  «y«  kjjirrif  «pud  Vv*llifi»m 
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/K I  ideoquc 

ix  —zav1  +  ibv4  +  icv*  &c. 


l+TT* —  +  T7*  V 

1  +^0XJ_=  +TS«V 

Quamobrem 

—  r___o  z^  +  >1— o 
 ! —  . 


^  -  


2«  —  I 


— 


. «  i 


Eft  itaque P_>  __  ______  +  .  +        +  rj-'  —  o " 

?Jcoque  arcus  AP  =  -lL_- +__-!  + 


807_  + 
Nam 


— ±-ab  —  +  ~-  —  -I  L_ 

 --_J  — 

1+4**   


X 


Iv, 


4V» 


__J:i 


3:* 


,J:* 


«44-8 

:  t     3         r   __ 

-*•**  144-8           1  '  '  * 


3-4 
1.  IX 


3*\r»  ^       5.  jiy-x  —  soy-r 

"8  V*   x         ilK  .  ;yi  - 

oitjamAP_-t>, 
crit  V  =  -L_i  +  _2_!  j.  ilii1 

V*     T  6  y_  T  8o  yi" 
_l_  5*  J? 

+  4TTv-T  &c- 


Cnif.        I  44SO — .  J_  _<S 


IOX4 


115*. 64O 
1151. 10 


I_ 

7*» 


eo 9n 


idcoquc 

L*    4X     ,4X*      ,       X*     -  _ 


.  «... 3 

+  ££_ 

hoc  eft ,  vl  =  2X  +      +  -1  *3 

+  -^XJ 

x=^+X4  +  .z;5  &c. 
crit  x*  =         *V +  ***»• 
_3—  -4-  t3*,6 


Eftigittirx=_t;^-^4+-^V&c. 
Enimvero2=i.2,24=i.2.j.4, 
710=  I.2.J.4.  5.6  .  Quare  x  — 


710 
1 .  t 


+„v 


— i  v*  -i  !  _,«_t_c 

1.^.3.4       T  1.Z.J.4S  « 

Quodfi  jam  terminus  primus  dicatur 
A ,  fecundus  B ,  tertius  C  _cc.  crit  x  = 

ininfimtum. 

COROLLAKIUM  I. 
1 64.  Quoni.m  radiu*  _=i,erit  fious  co  aiptanea- 
ti  feu  cofinu,  arcu,  ,  —  1  -  +  7^7--.* 

 ! — -6  +  L_  « . 
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COROLLARIUM  1. 

"5.         +  rh?4*  c*e 

+  j^t4  prasi  fatisfacit  pro  finu  coniplementi 
arcua  ,  fc  coftnua  ifle  dicatur  t  \  *rit  <  =  i  — t** 
+  confequenter  j>=  Vt«  +  YT>**T  »*)) 

(jj.  143 

Probl 

166.  Drt/o 
r«BM  invenirefe- 
cantem  KC . 

iiitBC=i,ar- 
cus  =  ©,  erit  KB 

=*+y+T-y 

+  &c.  (  §.  161  ) 

ideoque  BC*  =  B 

1  ,  KB*=*a  + 

>4+V+iV 
&c.  confequcnter 


i-fV  + 

:  radix  vul- 
garirnodo  cxtrahatur,  proditKC  = 
I  +  7**  +  li4*4+  v  l  oV&c.queniad- 
modum  typus  cxerrpli  oftendit. 

,+**  + v  +-y&c. 


+  ^+V +f>'&c. 

(1) 

+  *a+i*4  . 

6&c 


I  * 


»  l. 

TJ1 


(*+.?*) 


&c. 


+  TT^+T^' 

+  ^'-7&T 

(l+^+T^!4) 

+  -TV>6&C. 

&c.  &c. 


ScHOLION. 

167.  Stritm  prt  fnu  tS fn»  ttrfotx  arcu  atqut  frt 
arcu  tx  iifdrm  dtttrminandt  invtnit  NeWtonuJ  (a); 
ftritm  pro  tangtntt  &  ftcmntt  tx  ttrcn  ,  atyut  arcu 
tK  tangtntt  dturminand»  Jacobus  Gregoriu*  (b) . 
Sxifiimavit  auttm  Leibnitiua  ftrittiflat  Trigonottt- 
triam  eantnicam  ad  qumntrnmcnnqut  txaSlitudintm 
in  immtrit  a  TmMmrum  ntctffitmtt  libtr«rt . 

Probkema  59. 


168.  R  etfificarc  cycloidem . 


AB 

vc 

— V*  —  (§.  417  Gtom.)>  confc- 
quentcr  obAA  AP(^&  MwS  fimili- 
tudinem  fupra  demonftratam  (  §.  1 3  i  ) 

AQ^AP  =  MS:  Mm 


.1  :i 


= 


:x 


-1  :i 


60. 


Eft  crgo  M«/,  differentiale  arcus  Cy- 
cloidici  AM,  =x_1 :  Vx .  UndcA"1 :  V* 
=  2xx  :*  =  zAP  cft  arcus  AM ,  £eu  ar- 
cus  Cycloidis  AM  eft  chordae  arcus 
circuli  gcnitoris  ipfi  refpondentis  AP 
duplus . 

P  R  O  B  L  E.M 
169.  Data  cbor- 
da  arcur  AP  inve- 
nire  arcum  cogno- 
minem  ,  quem  fub- 
tendit. 

Sit  AB=i,AP=x:  cum  angulus 
APBfitre<5tus($.3i7G<w«.)>  eritPft 
= V( 1— **  )  ( §■  41 7  Geom. ) .  Sit  por- 
ro  Ap  ipfi  AP  infinite  propinmia .  Qw> 
niam  angulus  AQB  =  APB  +  PA p 
(§.  139  Ceom.  )  &  ipfius  PA/>  mcnfu- 
ra  cft  ±Vp(§.  314  Geom.)\  crit  AQB 
=  APB  ( §.  4  )  ,  confequcntcr  reclus 
(§.  i+$Geom.).  Eft  igitur  &PQ/>  — 
AQB  (  §.  156  Grow.)  rcitus  (  §.  14 s 
Ooo  %  Geom.) 

(a)  V  deComnuremme^iAolcumD.Joh.Cftilini.  pan 
(b;  lcidcin  pag  4J. 
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Ceom.  )  kidemque 
AQP  rectus  (  §.  65 
Ceom.  )  idcoquc  ipfi 
APQa:qualis($.i45  . 
Gw«.),  &hincAP  A   w  * 
=  AQ (  $.255.89  Geom. ) ,  confequen- 
tc  Qj>  diiterentialc  chordse  AP($.  6) 
=  </x .  Porro  anguli  PAB  mcnfura  eit 
arcus  dimidius  PB  &  anguli  QP/>  men- 
fura  -\pB($.  $14  Ceom.y.  quarc  cum 
arcusPB  &  pBobinfinite  parvum  Pp 
fintaequales($.4.),  erit  angulusPAB 
=  QP/>($.  141  Geom.).  Habemusita- 
que($.  i67Geom.) 

PB  :AB=/>OPp 
V(i— x1):  1  =  dx.Pp 
ideoquc  P/>  =  */x:Vfi— x*;&  hinc 
porro  arcus  AP  =  fdx :  V(  1  — x*  )  . 
Eadem  igitur  formula  fatisfacit  arctii 
AP  ex  corda  cognomine  determinan- 
do,  quamfuprainvenimus  proeodem 
cx  finu  PM  determinando  ($.  153  )  , 

nimirum  arcus  AP  =  x  + 


9 


x  dcc.  in 


_U_X5  4.  -lil^Ix7 

x.4  5       T  *-4   «  7       T».4.«  l» 

infinitum. 

Quodfi  PB  =  x,  erit  PQ  =  dx  & 
AP=  V(  1  — x*  ),  atque  eodcm  pror- 
fus  modo  reperitur  arcus  PB  = 
fdx :  V(  1  —  x* ,  ut  ideo  eadem  feries 
latisfaciat  utrique  arcui  AP  &  PB  in- 
vcniendo . 

Problema  61. 

1 70.  Data  cborda  arcus  AP  (  Vid. 
Fig.anteced. )  invenire  fegmentum  circu- 
li  cognomine . 

Sitdiamctcrcirculi  AB  =1 ,  chor- 
da  AP=x,  erit  per  demonilrata  in  pro- 
blemate  praecedente  PB  =  V(  1  — xl ) 
&  ;>Q=dx ,  necnon  A  APB  m  A  PQ/>  i 
critetiam($.  167  Geom.) 


-  PB    ^:AP  =pQjP<i.W 
V(i— x1):  x    =  dxiVQ^  _ 

ideoque  PQ  =  x<fc : V(  1  —  ** ),  con* 
fequenter  cum  PQ^haberi  poflir  pro 
arcu  infinite  parvo  cx  centro  A  radio 
AP  defcripto  ($.  38),  ideoque  APQ^ 
pro  fec"tore  circulari ,  crit  APQ  = 
x^:xV(i-.vl)(4  43$Geom.)=: 
_AxVx(i  — *\T,:1. 

Elt  vero(i--xl)-,:t  feu  1 :  V(i-^t*) 

&c.  ($.  153),  idcoquc 

APQ=  ^xV*  (  1— x*  )",:,=  t*V* 

+  ^  +  7fA  +  ^"  + 
Ergo  fegmentum  circuli  AP 


1     4.5         1   4  4-7  4-4- «.9 

x>  1  &c.  in  infinitum . 

4*  4«  0  •      1 1 

6i. 


-■  3 


Problema 

171-  Drffo  *nr«  AP  (  Vid.  Fig.  antc> 
ced. )  invenire  cbordam  cognominem . 
Sit  diameter  circuli  AB  =1 ,  chor- 

da  AP=x,eritarcus  AP=x  +  ~*5+ 

^*5  +  ra7*7&c-<*-  **$>>  ^ica- 

turidemarcust;,  eritt;=*  +  j~*3  + 

^*5  +  r^t/  &c-  chorda 

AP=x=  v — ~v*  +  rr~— V  — 


1  '-•&c.ia 


i-i.  3-4.  J-  6.7       '   «•*  3  4  5  «-  7  «-9 

mfinitum ,  ut  fupra  f $.  160 >. 

Quodfi  diamcter  dicatur  d,  non  1 , 
reperietur  arcus  AP  =  *  +  7^7**'  + 

chor- 
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chorda  AP  =  ? 


+ 


t .  * .  3. 4 .  5*1 
1 


1  .1.  J.4.  5  . « .  7<1 

>9&c.id  quodcalculos 


i.*  3  4  5  «.  7-8-  9* 

C jperiores  repetenti  apparet . 

PROBLEMA  6j- 

G 


A    P  HC 

171.  ReSfificare  arcum  ellipfis  GM . 

Sit  CG=cy  AC=* ,  PC=  x,  PM 
=  y,  eritf$.43x/>*rM) 


*y =*v. 


2a*ydy  =  —  ic%xdx 


*  *  J..a        .4.  t  /  a 

a  y  ay  —  c  x  ax 

1  r  c4xlHx* 

c4x*rfx* 


a4dxl— a*xlHit*  -f  cV<}x» 

 ;^.a*xl   


V(    +  <//)  =  — ^rr^  1 — 

Ut  elementum  hoc  integrabile  redda- 
tur,  tam  numerator  V(*4 —  axxx  + 
r  V) ,  quam  denorainator  a  V&»*— <**)> 
refolvendus  eft  in  fcriem  ,  &  feries 
prior  pcr  pofteriorem  dividenda  eo 
modo,  quem  mox  fubjiciemus  .  Eft 
itaque  ($.  99         1  )m  <*fu  primo 


Fiat  — « c*  =  P  ob  commodita\ 
temcalculi,  critC$  =  — £V;*4t  . 

Unde  porroobtinetur 
Pm:n  =  s*  =  A 

b*x*__  b*x*__R 

gQ^_         ,  b»X*  " 


^AQ=i-.*V 


n 

ro— -n 
an 


bV 


8a' 


=c 


4_« 


b«x« 


i6a' 


ni— -_in 

4U 


it**14 

Eft  itaque  V(*4— JV)= V(*4 


+<rV): 


~ &£-&c.ini 


b»x*  b4*4 


V 


b«T« 


—  K 

Enimvero  V(,  W)=*_  £  _ 

x«  <x8 

—  j^T  -  &c.in  infinit.($.  1 16) 
Quare  4  V(  **—  x*  )  =  *4—  £** 

-iir— ^?—- T5^7  &c.  in  infinir, 
=  L. 

Seriem  ideo  primam  K  per  altcram 
L  divifurus  probe  obfcrvare  debcs 
omnes  terminos  in  divifionc  cmergen- 
tes,  in  fcmibusx  ad  eandem  dimenlio- 
ncm  afTurgit  ,  haberi  pro  uno,  cum 
pro  coefficientibus  omnibus  fimul 
fumtis  fubftitui  poflit  unus  ,  qu;t,;s 
ctiam  in  cafirfingulari  revcra  prodi- 
ret,  ubi  a&  h  in  numeris  dantur,  ii 
fracYioncs  ad  eandem  denominatio* 
nem  rcductx  in  unam  fummam  colJi. 
gcrentur.  Quamobrem  terminusunuf- 
quifque  dividenda;  dividitur  pcr  ax , 
quotcunqiie  partibus  fuerit  auclus  in 

ipfo 


Elmem  Aaalyfas..  P«rs  Ih  SA 11  Cap.  IIT.  I 

ipfo  divifionis  a£u,  &  integra  fewes  lccuTimunidivifionc  fieri  foletj  id  quo^ 
dividcns  ducitur  in  quotum ,  atquc  a  di*  cx  typo  exempli  fubje&i  attentb  leclo- 
vidcnda  fubtrahitur  quemadmodum  in  |  h  obvium . 


b*x* 


b4x4 


IX' 


7J- 

* 


b6X« 


  Jl  _  t  „» .  Jt  

 a        TX  "  -jJT  — 


ReGd.I.— 


Refid.  III.  = 


3l»*x*^  _b*x» 


t.D  = 


fj. 

f.i.i: 


jnf*        .  yx* 

  i" 


r 


A.  B. 


b4x4 

b8r4 


D.  E. 


xiSa1 


l  6.i 


i  o 


iv6 


3** 


i  4~ 


»a" 


i6a» 


-* — .- 


164 


|  £7"~ 


! 


ReHd. 
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RcffiLHIL- 


b«x* 

— 

Jb4x* 
l*x8 


3*a 

^  »1* 

&C.&C. 

Subftituatur  jam  valor  ipfius  b  . 
Quoniam 

b*  =  a6—}a4cl  +  3*V*—  e* 
b%  =a*  ~  4*  V  +  6A4-VfV 
erit 

x. 

._>*«*— .IX1_  x*     .  c*x* 


=  + 


B  =  + 


c*x* 


b*x4 


c*x4 


"— *  1,8   — """*  s4*    T  "TT- 


cS4 


X 


b*~4 


4-' 


+  £-=  + 


4a 


c  =  +  -r 


8a* 


J^rr*,r"       x6a*"r  lCa1 


c*x« 


b4x«  __  X« 

'""'"~67T~5  —  *~"T6l?-r  s-8 

16T*    16»6    '  i6a* 


c6x6 

"~~~~~r 

T3- 


3__« 


31*' 


+  -i?4-—  +  -3iJLr 


c       c*x*       jc^x  *    ,   jc"X~  ||j|f 

~~~~"~"~ "iiiT1"*"  S»14  ixla1* 


.4„  8 


«x8 


.8.8 


Habemus  itaque 
A  =  i 


B  = 


c*x* 
xa"" 


c4x6 


i«aJ 


^  i6a< 


i6a6 


D  =  + 


~c4x« 


-676- 


rro- 


+-i-i— 

*  i«al* 


  C  *  X_  1 

  ,a6  ~ ~*  9;,  3 


la 

D=M- 


8a> 
c4x« 


E  = 


C*X~ 


3c4x8 


1  £M 


,    icax8_  -1C**T 

Quamobrem  prolixo  fatis  calcu- 
lo  ,  quem  tamen  diftincTre  hic  ex- 
plicari  confultu-n  fuit  ,  ut  fit  exem- 
phr  in  cafibus  iimilibus,  tandem  rc- 
peritur.  ... 

V(*4 


)igitized  by  Google 


48  o    Efemenut  Analyfeas .  Pars  IT,  St&.  ItCa^  HT; 


c*x4 


c*x« 


c»x* 


*  ideoqaeAC  —  ■mtyi&t  QM=f» +^-j"jj4^--fJr* 

8<n  — »4Ti  *_+■ 


Eft  igitur  elementum  arcus 


c*x*dx 


-r*"-  + 


14 


i6»' 
jc8x*rlx 


&c.  in  infinitttm . 
-  Tandeai  ideo  arctts  GW=:« 


C*»J 


c*x5  ,  c*xy 
10**  '  i+a8 
c4x5  e4x7 


c*x* 


iU 
e4x' 


+— ^p--'  + — Ti^Tir^7  +• 


.1- 


Iijini' 

Quare  fi  fpecies  ellipfu  «a  c»fo  dato  detcraiae. 
tur,  hoc  eft,  «  per  naruerutn  derorminxrum  e  xpll. 
cetur;  prodibit  GtrleJ  mttUo  fimpItcMW .  Siteaiin 

i»=i  j  eritGM  =  x+-^V3  +  ^Jr^ 

'  4S»7JXC6  *    ~  7549747«*  w 
COROLLAR  I  U  M 
174-  Qjjodfi  c  =     elllpfii  degeaerae  i*k.x4r> 


J 


culumct  feries  pro  circulo  evadit  *  -J-  -ft 
e  t  • 

4©a 


+  7iTT«"  +  7f^1T&c.hoeell,G«=r, 
feries  +  ,y 5  +  +^-x» 

&c.  prorfu» at  fupra  (     i  jj) . 

Problema 


404' 


T7T 


*4* 


1  k 


6 
C  X 


6„  9 


uia 


4»a** 
jcBx_ 


njia1* 

Qaxfii  termi  norirm  homogeneo- 
rum  coefficientes  reducas  ad  candcm 


denorninationem  ;  erit  GM  —  x  -\- 

6a*  +  ITWT, -  • « M™  * 

.+  T^ff^ 

coroV  - 


♦^•+_t4.*c«-;c«  9 


LaRIUM  I. 


i7j>.  Quodfi  ponamus  efle  QC:  AC  =  1 :«  , 


i7S-  Reflificare  arcum  byperbol* 
AM. 

Sit  BC=AC=rr ,  CQ==  PM=z  x , 
dimidius  axis  conjugatus  —a>  CP=y ; 
eritBP=y  +  ef  AP=y— c, 

AP.PB  =  f*; 


Qiiare  i  ) 


*  1 


«Y-=«V  +  c»x 
=  xcxxdx~ 
aydf=zc\W 


„1  "X 


h.c. 


Digitized  by  Google  j 


DeVfu Cakttli Imegralit  i 
h.e.  «V**  +-.*«'  =  ('«•*' 


r(**+  -w^^n^f55 

Ekmentum  hoc  nonnifi  iignis  differt 
ab  elcmcnto  ellipfis  ( §.  171).  Quam- 
obrcm  codem  prorfus  modo,  quo  in 
probleraate  precedcnte ,  reperitur  clc- 
menturo  arcus  M.m  =  dx 

,   c*x*dx  e\ 


Quare  arcus  AM  = 


5c»x*ix 


c»x} 


ioa6 

♦  -.5 


«^x7- 


e*x» 


Re&i/kotiweCurvariim.  48  j 
fit  a  =  mc  y  rcperictur  arcus  AM  =  x 


Et  fi  fpecies  hyperbol*  determine- 
tur,  explicando  m  per  numcrum  dc. 

terminatum ,  crit  AM  =  x  +  -j^t*1 


7549747*:' 


&c. 

Scries  idco  pro  arcu  hyperbolico  a 
feric  pro  arcu  elliptico  non  differt  nifi 
fignis. 

GoxiotLARiUM. 

176.  St  Jiyperbola  fuerir  acquilocera  ,  eric  * 
sit  fcries  pro  arcu  AM  multo  fimplicioreva-. 


dit.  Eft  nempe2r«  +  -jj5  u 

9 

:c.  ; 


1 


H5M 


U»1 


1H1 


1  o 


■&c. 


40* 8   "T*  »1 

+ 


v 


c*x» 


c«x7 


c«x> 


JIZl 


TT 


— x^ 
>  9 

n^xa* 6 


hoc  cft ,  rcdu&ione  crefficientium 
in  codem  tcrmino  ad  eandem  dc- 

nominationem  fa&a  ,  x  + 


C*XJ 


401 


a*c4  +  c« 


1151» 


j  1  Zi 

64*«e*  -  *t»V-»4»»c«-Sc,..« 


tv 


-x  — 


V&c. 


Quodfi  dcnuo  hyperbolac  axes  po- 
nantur  intcr  fcut  1  adiw,  hoc  eft,  ii 
ro/p  OperMath.  T.L 


P  R  O  B  ll  M  A  65. 

177-  ELctlificarc  Logaritbmicam. 

I  TC 


Sit  curvae  fubtangens  =<* ,  PM=y, 
Pp  =  <fc,  erit($.S4) 

.  vdx  ' 


Digitized  by  Google 


4*2 '  Elemettta  Analyfeoi.  Pars  II.  Se&.  II.  Cap.  III 

!  Eadcm  feries  prodit ,  fi  cx  V(a *  +>ly 
cx  trahatur  radix  (5-  «"r. )  &  ,  tjuac  pro. 

venit ,  a  +     — -£r  +  — rg-r 

porrodividaturper  >.  Habemus  itaque 
elementumM/»  arcus  interminati  MI 

y      1     2»         SaJ     1  i6a5  izSa7 

&C. 

Quare  arcus  MI  =f—  +  £  — 


jii/x  = 
<fc  =  HL 


V<A'  +  4m)=4V(*r  +  i) 
Ut  elcmentum  hoc  i»M  integrabile 
reddatur ,  ex  a1 :  y*  +  i  extrahcnda  cft 
sadix .  Erit  itaque  in  theoremate  gc- 
nerali  ($-99 part.  i  ) 

Pa*     r\  a*  y* 

^DQ=-^^.^=^&c. 

EftitaqueV(£+i)=f  +  £~ 
faT  +  lla"*  — 'tSt  &c-  5x1  infinitum . 


+  -£  ?v^&c. 


311*    *  o6a>  10141' 

Ponatur  SQ^=£,  crit  arcus  inter- 
minatus 


&c. 

Eft  igiturarcusMS^/*^  ■  f~  + 

c* 
T 


961 


—  t» 


10141 ' 


4* 

&c 

ady 


.  —  -T —  -4-  L — fT<~~— 
311»     ~  9*a» 


nSa' 


fl*L — cft  fpatium  hyperboti- 

cum  afymptoticum  interduas  femior- 
dinatas  a*  :jy&  a% comprchenfum , 
&  per  a  divifum($.  118  )• 

Eft  autem  a  latus  potcntiie  hyper- 
bolx  ,  y  &  z  funt  abfciflx  in  aiym- 
ptoto  fumta;  ($.48  8  /><*rf.  1  )•  Pcndet 
idco  recliricatio  curvsc  logrfrirhmi- 
cx  a  quadratura  riyperbola:  ,  quae 
pcr  fcrics  infinitas  in  uiperioribus  da- 
ta($.  iio). 

Potcft  ctiam  alia  adhuc  ratiooeex- 
trahi  radix  .  Nimirum  poni  poteft 

P-i,  Q=  p  =  a%y~x .  Quarccum 

iit  ut  aute  m  =  1 ,  n  =  z  i  erit 

pna:« 


Digitized  by  Google 


De  Vfu  CalcuU  Imgi 

Pra:»  =  i=A  ,.); 


%  «4 


*  —X 

4  >  = 


— TTT"  J 

Eft  igitur  clementum  curvac  dy  + 
\ffxdy  —    W>  +  77*  VVy  - 
-L-a%y~%dy  &c.  in  infinitum . 
Quare  longitudocurvx  =y—  t*V 


=> 


iy  *  *4y3      80  j 
Sit  jani  alia  femiordjnata  SQj=  z  > 

it  longitudo  curvx  =  ? — ^  + 
Ergo  arcus  intcr  femiordinatas  y  &  z 


erk 


a*  a* 

intcrccptus  MS=y — z     —  +  + 


^4y 


T 


7—1 


»41 


8oi- 


Re&JkatioticCurvarum.  48$ 


crit  y=«*;x=4*x 
/fr=— *Wx 


^+^  =  ^»+*VVx* 

V(  <*y*  +  ^x1 )  =    V(  1  +  -  V4 ) 
Elcmcntum  hoc  arcus  hypcrbolici  non 
multum  differt  ab  clcmento  arcus  lo- 
garithmic«($.  177)- 

Vi  thcorcmatis  generalis  (  §.  99 

m—iy  P=i>  Q  =  *  * 

Pm:n=i  =  A 

^-AQjzr  * .  1 .  a  V4  =  1*  V4  =  B 

1~BQ  =  — 7-T*4> 


*-4.*V4_=_: 


m— *o 

3~ 


*    .8-8  _4 


""CQ_=-—4 .  — ■  — *"x" .  «Tx 

+  -ia-*,v,*=D 


-5' 

COR.OLLAR.I-UM. 

178-  Quooiam  feries  Ift*  fatW»eiunt  quzfito, 
quat«nusconvergunt,&  termini  continuo  mino- 
rcs  fiunt  (  §.1%?"*''  *  )  ?  in  Logarithmict  aurem 
v  continuo  fit  minor,  ita  nt  tandem  infra  Aib- 
tangemem-decrefcat ;  ferie  priftia  utendum  eft  , 
fi  s  >  y  »  pofteriori  au  tein  fi  y  >  « • 

Problema  66. 
.179.  SLeBificarebyperboUmex*qua- 
tiorte  adbyperbolam  intra  afymptotof. 
Quoniam  xy  =  **  ($.  488  /wrt*.  r ) , 


4ft  .   X»        •  ».4.6  ... 

Eft  igitur  elementum  curvx  dx  + 
±*Wx  *-a%x-ldx  +  — 'r^" 

1  M  ».4.  »-.4.6 

x-«Vx  l^'V,fi*~T6Jx  &C  CO.lfc- 

lt  A ,  O,  b 

qucntcr   longitudo   curvae'  =  x  — 

1  „V3  -*»—  *V7—-  ~V  '-«'V 
ST?»  *    +»4.7  x.4:o 

*   .  _  _     .  <  *  _  .i 


+  _^.^*,V,5&c=x-.-^n  + 

X.4-6.  IIX*  1  ~  14-6.S  •ijx1'» 


&c.  in  infinitum . 


Quodfi  alia  abfciffa^fit  z  ;  cih  fon- 
gitudo  curvx  ?—i^r  +rri~7*~ 

.    ..  1  *  .    .  ._  1  « 


pPP 


Arcus 


4*4-  Eiementa  Analrfeos .  ParsILSea.ILCap.III. 


Arcus  igitnfinterfemiordinatas  ab- 
fcuTis  x  &  %  refpondentes  interceptus 


I 


l4^ 

3-: 


*•  4« 


■ 

^4.  7i 


4-     '•?f"fr  LiiOil6—  &c. 

jnipfinitum. 

Eadem  prorfus  feries  prodit ,  fi  in 
elemento  curvae  generali  v  (  dx1  +dy* ) 
fubltituatur  vaJor  ipfius  dx1  ,  ut  elc- 
mentum  curvx  fpeciale  evadat  dy 
V(  i  +  a4y~*  ).  Enimvero  cum  y  con- 


tinuodecrcfcat,  necunquajri  litmajor         c  *  Q 

latcrepotcntiai*;  feriesharc  alterapa-  ,  «  T"T 

rumconversir*  n,e"  c    '  ~~  +  ~    — ° 


>nvergir 

Quodfi  *  dicatur  r,  erit  fcrics  pra 


arcu  intcrcepto  x— - 

*4-7*7  *•  4-  7*  7  ' 
_1_  *3    .  L. 


■  i 


ideoque 

x=*f+  *V  +  rt1  +  <fr4&c. 


'7*': 


Habemus  itaquc 

*  =  4- 


rf— i  =  o 


=  i 


'  —  T  *~"  »   T 


*  4  •  6. 1 1 S  1 
»■  J  5  


4.4.6. 


»•4.6.  nt"      '  ».4.6.S.i5x'5 

'  :/:f.i5  &c.  in  infinitum  =  *  —  r 


+  — rr  + 


TT&c.in 


Probiema  67. 

180.  Dafa  area  bypetboU  intra 
afymptotof  ,  invenire  abfcijfam  eidem 
refpondentem . 

Sit  area  hyperbolae  =  r,  abfcifTa  a 
fine  latem  potcntia:  hypcrbola*.  com- 
putata  =  x,  erit($.i2o) 

t  =  x  — Tx*  +  7x5~  7x4&c. 
Fiat  x  =  +  +  f  rJ  +  dt 4  &c. 
crit  **=    +  *  V  +  2* bt3  +  *V 

+  2<*r  t* 

*'=  +  *V  +  %a*btA 

x4=  +  *Y 


Eft  igitur  x=t  +  Tr*+  T, J  +  &c 
rrj— /S  &c- 111  infinitum.  Quodfi 


terminus  primus  dicatur  A  ,  fecun- 
dusB,  tertiusC,  quartusD&c.  ent 
*=*+  TA* +  ±Bt  +  tO  +  TDr  &c. 
m  infinitum . 

SCHOLION. 

.  1  * 

I8r.  ZoJemprotfut  modointliit  efibnt  tHvrniri 
poffi  >■*::  ,  fi  figur*  area  datur  ptr  feritm  infili^ 
tam  ,  uiflurikmt  exemp/it  tten  fit  »put ' 

Probiema  6%. 

182.  Quadrare  Cycloidem  ex  futfi 
poftta  arcur  circuli  reftificatione  vi  fi. 
nus  verfi  , 

Tn 
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In  Cycloide  efl  arcus  AP  =  PM 
( 5 7 5  prftf- 1)  •  Jam  fi  AQ=  x  ,  arcus 
AP  (  §.  1 5  7  ) ,  confcquenter 

=*,:1+  4*,!1+  ^?!*+  TTTX7:X  &C. 


»  » 


Quare  clcmentum  QMwf  rrrzx1  :  Vx 
— .Lx1 :  Vx—  V^xS:  Vx—  -J^x7 :  Vx  &c. 
prorfus  ut  fupra  ( §.  i  $  i ) . . 

SCHOLION. 
I  Z^Mttbodobac  quadraitdi  cycloidtm  ufut  ofi  New« 
tonus(a):  quam  idto  f vprriori  addidimui ,  ut  ap?a- 
rtaty  quomtdo  fubinde  quadratur*  turvarum  «x  alia- 
rum  r*t~lifitau«nibtts  drducamur  .  Etrnim  pr»  cinulo 
fubfiitui  pojfunt  turva  alia^quarum  arcui  AP  aqualit 
eft  PM  .  Darietiatn  pojfunt  txtmplas  in  quibut  arcut 
datur  ntn ptr  abftiffam  ,  ut  jmaxempto  prafenie  %  ftd 
fer  femiordinatam  teluti  fit\P  fit parabola  ($146) . 

P  R.  O  B  L  E  M  A  69. 

184.  Data  cborda  arcut  cu}ufcunque 
x=    ba +  ia* 


invtmrecbordam  afcuraitrrmr  ,  qui  jk 
.adillummrattencdata. 
w  I    Sit  diameter  crrculi  =  d 

1    chorda  arcus  dati  =  _: 
A      ratioarcuum  =  i :  n 

\    chordaarcus  quae  _  ti  =  % 
Q.      erit($.i69)  * 
arcus  datus  =  a  + 

+  &c- = a  +  Tr^1  + 

^fTsd**  +r^.5.«^^  ^0- 

arcus  quxfitus  =  x  +  t"V<t*     +  / 
— 2-J--7X5  +  — -W-iJ—x*  &c. 

x.j.^.sd*       '   *.  J- 4-5.6. 7<i° 

Quoniam  arcus  datus  ad  qujtfitum. 
ut  1  ad  » i  «rit  (  § .  19  7  _4  ri/fc. ) 


:7  &c. 


confequenter  fi  prima  ferics  fit  =  A 
altcra  =  B ,  erit  B  —  A  =  0 . 
Fiat 

x=„*+V  +  +  /*7  &c. 

x5=        *V  +  ibxiJ  +  3  fc\*,7 


+ 


+  *-3'4.  J<^** 

*.3.4._.«.7-6 
&C 


J  


-.4 


j  j 


*  a      J    -     j.jn  5 

~A  =  --**  — 

ttnninorum  iofiniw*  p.is. 


(,)  inAnalyfi  p«t  *«p«io»ei 


+  lbixa7 
+  b'as  +  sbW 

idcoquc 

+  ./«7&a 
-  +-alW^7&c. 

+  -^r-i;V  &c. 
+Z7tJ^'"7&c. 

&a 

_:_1._1.5.S5_   ^7  &c- 
Hab«- 


».3.4.  J-6.  7* 


4?6*    Elementa  Analyfeos .  ParsILSe8.IL  Cap.IIL 


Habemi^itaquc 
b—~n  —  o 


bz=tn 


i.  3.4.  5J  * 


Eft  vero 
fc5  =  «*  £v  =  «* 


/  = 


n—  n 


*>v= 


1.  jd* 


a .  3* 


h-,   n3— n' 

*<»*  3-4ill 

1*— .lon5' 
74- 


Quafflobrerrr 


*■  3  4-  j<t' 


7.       P"  — -on*  —  ton *  -f-  ipn* 
*.3.4.5d* 
»n-,on.Hn» 
x. 3. 4.5,1« 

—  °(.-n^)(9-nM 

*.i..4.s<i*^ 
Eodeirt    modo    reperitur  /  = 

?(  r-n*)(o  — n*)(ty— n») 
* .  3  .  4.  s  .  6  .  7d  4 

Eft  igitur  chorda  arcus  quacfiti  = 

,  n(r  —  n»)(g«j-w«  )(  *y  — nM  7« 
1.  3-4- $. 6. 7dw 

jnfiwtum. 

S  c  k  o  l  1  o  n  . 

lSj.  Cumfmu  fit  «rtmt  dupll  {ubtenfa  dimidia 
(  ff-  *  Tripon.  )  j  ffrmula piftm  ftikni  (ettpiiton. 
+t  iitftrvit .  t,  .  4 


•1  ► 


PHOBLEMA  79. 


186'  Quadrare  fecforem  Ellipfir 
DCM» 

Ducitur  Cot  ex  centro  C  ipfl  CM 
infinite  propinqua&  exeodem  centr> 
G  radio  CM  dcfcribatur  arcus  MN^ 
erit  angulus  ad  N  reclus  (  §.  j8  ) 
&  fedfcor  infinite  parvrus  CMN  = 
MN.iCMC*.  435  GVow.).  Eft  vcro 
Mot* — Not1  =  MN 1  ( 5.4 r  jCeom. ). 

Sit  jam  AC  =  a  y.  paramecer  =  h  > 
PC  =  x„  PM=.y 
erit  AP  =  *— 

PB  =  ,r  +  x  

AP\PB  =  «a— x»  ■' 
coniequenter  (  §.  4  xopart.  1 ) 
*:AB  =  PM':AP.PB 


*:  xa=.   y1  :  *l— x' 


  u*b  —  bx*  ia?b  —  nabx* 

y  — — » — =» — 7^ — 

PorroCP"=x*- 

pvj*  *aJb-^*ab«*  ^ 


4»    •  . 

4.1*  r*  +  *»*b— **bx* 
 ..l 


CM  =  JLV(4*V  +  wfa*) 
=  -~r  4*  V  +1*^  —  *****  )|ts 


Not=— —  **x*x  —  bx4x 

.  VI  ««"^T*"  —  tabT*" -H  a.TT 
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XN»  =  ' — ^a*xl  —  «bxl  ■+-  "3b 


Jam  Mw*  = - — l*-^  tf-'**) 

Eftverof*  =  4*  O 

Habemus  itaque 
HM  =  N       ^H- «bx^ 


+   4a*.x*  — MbxA  +  «Jb 

Qpodfi  jam  partes  has  ipfius  NM* 
reducas  ad  eandem  denominationem^ 
t>rodibit  (%a3b—  rahxx  +  *V){+*  x 
L  *,*■+     J* )  =  H4  V-  8*JAr 


cum  in  fuperioribus  hujus  arcus  ele- 
mentum  integrare  docuimus ,  non  alia 
re  opus  eft,  quam  ut  isducatur  in  ±c 
Ive  quartam  partem  axis  minoris  CD  9 
ut  prodeat  fe&or  eilipticus  DCM  . 

CoROLL  A.R.I  U  M. 

1J7.  Qnodfi  fi»t  (  Vid.  rig.  §.  1 86  )  e  =  a  ,  hoc 
e(l  CD  —  CE  ,  Ellipfn  degenerat  in  circu- 
lum  ,  &  forraula  pro  fefloreDCM  degenent  in 

r^y^Z^T)  =  iCE-  le  >  »<<«oque 
ellipticu»  DCMin  fea«rem  circuli  £CL(£.  43» 
<?#„«».)  .  Eftitaque 

adx  adx 

DCM :  ECL— M-y^Cipj  •  iWvfV— **) 


—  e  .:  s 

=  CD:AC  (fmA.,M) 
1ioc  eft,  feflor  ellipiicu»  DCM  eft  «d  fefloren» 
crrculi  circa  «xem  majorem  defcrtpci  ,  fmu  ar- 
cuum  TC  utrobtque  «xiftente  eodem  ,  ut  Atis 
minorad  majorem* 

ScHOLiON. 

188.  Vtniet  iito  qvadraturs  feHerii  tllipti.i  m 
ausdratura  fefforit  eireuli  ■ 


Quare  T<IM* 

ideoqueNM 

a   n  *bdx 

=  "y(7a3b— aabx*) V(4»'A^— Mbx*  +  "  b> 

Jam  cumlit  iCM=  ^-V(  4«V-- 
Wx1  +  **3*) ;  erittapdem  elementum 
Gctoris    CMN  =  Tv(» 

->a*t>dx 
 4V*ab.vT»* 

Eft  vero  Vx**=  *'•  ErgoCMN 

_  _™».!L_-  -."J*  t'  ,  confe- 

—  ^v^^T)  ~~  »V(*1— *  )  ^ 

quenter  fe&or  DCM=  ^i^fl*— * 
Enimvero  y^,*  t?  xi ) eft-clementurn 
«rcus  circuli  LE  radioCA  defcrrpti, 
cujur  finus  eft  PC  (  $.  15?  )  •  Qi*re 


i3b — ubx1 ) 
ad  x  Vnb 


iS9.  Qttadrare  feZlorem  bypetto!?- 
<um  CAM  Ww  CM  ex  centro  C 

Intelligatur  radius  Cw  ipfi*CM  ih- 
finite  propinquus  ,  &  radio  CM  dc- 
fcribaturarcus  circuli  MN,  erit  ad  N 
angulusre£rus(^38),  MN*  =  M/wl 
—  N«l(^4i7Cfow.)&iCM»MN 

fcclor 
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fe&or  infinite  parvus  CMN  ($  43  5 
Ceom:)y  feu  elementum  fe&oris  hy- 
perboliciquadrandi  CAM . 
Sit  jam  PC= x 

AC=CB=*  eritAP=x— -a 
Paramcter=£  PB=x+<* 

AP.PB^x1  — ax 
idcoquc  (  §.  ^part.  i  ) 
AB:J  =  AP.PB:PM* 
2*  :b  =  xx  —  ax  :  PM* 
Quare 
PM*=  iilrifl 
CP*=x*  ** 

CM*=  **  +  2=J2l($.  +i  7  Gww.) 

_  ^»1  -f  bxa  — b«* 
aa 

  4»*Xl  +  «bxl—M  Jb 


CM  =     V(  4*  V  +  2**x*~  2* J*  ) 
=  1l(4*V  +  iahx*—xaHr* 

Niw    »axdx  +  bx«<x   

,  VU^x*  -+  aabx*  —  »a3b) 


4»lxl  -f-  xabx1  —  xa3b 

Jam 


xa 


b*xldx* 


h  *  M«*  X_x*  +  *abx*  — *a5b)dx* 

h.e.Mw  =  t7bT'— — 

VJ     1_  (<»V  H-  ^bv1  +  b*X_)dx* 

iNOT  —        ^x*  +  "xabxl  —  rPb 


N  M*  —  («>*«*  + »»?b)J' 


,    »  x  (—41 1  x  *— «abx*—  b»*1), 

V*»  +  Mb»*~."inrtf-*,y°rw) 

Si  fiat  reduclio  ad  eandem  denomi- 
nationem  ( $.  23  s  <<*r/fJ&. ) ,  reperitur 

*V  +  2*&cl  —  ia  H 
^x*  +  zabxz  —  xaib  

—  i*3*V  —  4*4*V  +  4**^ 
+  iab*x*  +  \axbxx* — /^a*bxxx 
+  4**JV  +  8*%r4  —  8*Vx* 

& 

—  4*V  — 44^*  — 

xabxx  —  iaH 


*+%7bxx  +  8*Vx*  -TITFx* 
—  8*  J*x4~  8***V  —  2**  V 
confequenter  productis  hifce  in  unam 
fummam  collectis , 


NM*=  T**^**huJ>£+  xab**-»"^ 

mti/t   xa3bd*  _— 

x-i i»*  —  vtiabx*— *a'b;vt4»*xl-T-Mb* "~u  b) 

Jam  |CM  =  ^ Vf  4*V-f-  zab*x—  %a*k) 

-CM'NM=4OT^ 


Eft 
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Eft  vcro  Via&  axjs  conjugatusi    Habemus  itaquc  fe&orem  CAM 


($.461  part.  1 ) ,  qui frdicatur  ic ;  crit 
fectoris  hyperbolia  elcmentum 

Jam  in  hyperbpla  acquilatera  4  =  f 
($.  $o$part.  1 ).  Ergo  elementum  fe- 

aoris^^^ry. 

Refolvatur  1 :  V(  x*  )  =  (  x1 
— ^r^Vin  fcnem  C^.  99  part.  1)  , 
crit 

«,  =  —  1,«  =  *  ... 

£  =  -<*Vl 


iVl=+T*5x 


P=x\Q=- 

p1™  —  x"1  =  A 
^-AQ=— i.**T- 
C"  =B 

5=c 


I  f.  },.*„- 

J-r  —  d  X 


jti^— 211 CO- 


1.?.?  « -7  


+  ^jax 

'    1.4'  6 


Habemus  itaque 

i^*V^x  +  + 
VV*  &c.in  infinmim . 

Quarc-^fe-T}  =  T^*"Vx  + 


a 


*  J  ».4, 
7 


*•?  5  - 

4.4- * 


4.4. 4.6"  4.4.6.8.8 
&c.=  i^x-^r-^-^ 


9  -8 

*VX 


4.4.4.  x 


infinitum . 

Quoniam  \acfx~Jdx  pendet  a  qua- 
dratura  hyperbolx  intra  aiymptotos 
(  §.  120  )  ;  evidens  eft  quadraturam 
iectoris  hyperbolici  in  hoc  cafu  fup- 
poncre  qiiadratiiram  hyperbola:  intra 
afymptotos. 

Quodfi  hyperbola  ad  axera  fecun- 
dum  referenda ,  fiat  dimidius  axis  fe- 
cundusCD  =  c ,  C  A  =  CB=  a ,  CQ_ 
—  PM=x,  CP=QM=  y,  erit  PM* 
=  x\  AP.PB=/~*X  #(4.469 
part.  1 ) 

AC* :  CD*  =  AP .  PB  :  PM1 


r  =  y  - 


1  5 


,  1  .  1.1-?a9c»-~J*Stc. 
*    4  •  4  •  6  •  8 

IVdfi  Oper.  Matb.  T.J. 


Quoniam  linea,  quac  cft  tertia  pro- 
portionalis  ad  axem  fecundum  2CD 
&  primarium  AB  dicitur  parametcr 
refpe&u  axis  .  fecundi  ,  quemadmo- 
dum  paramcter  refpeclnj  axis  prirxte- 
rii  AB  eft  tertia  proportionalisad  Al> 
&  2CD  ($.  461  part.  1 ) »  f»  parametcr 
refpe&u  axis  zCDdicatur/>,  ciitr:^ 
—  ia".p  ,  ideoque  ia* :c  =  p a  con- 
fequcntcr  ta*  ic*  —  p:c  &  c  ut  = 
zc :  p .  Hoc  vaiorc  ipfius  c% :  <*2  in  acqua- 
tionefubftituto,  prodit 
.,  Q qq  -~  — 
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(  ipcx»      *pc3 )(  4c»x*  j-  xptJc1  +  *pc3  ) 


4cy* 


^  =  *'  +  f' 


Jam  PM*=x* 


  *cx*  -h  px*  +  pc* 

ic 

_  4cax*  -f  ipcx*  +  tpc3 


CM=  ±YUcxx*+zpcx*+xpc3) 


Ww—  vuc»x»  +  i^PT^pc' ) 


idcoquc  lydy  = 


  lpxdx 


'  4c*y* 

  P»v»dx» 

ipcx 1  *c3p 


 ipcx*  +  »pc3  ~ 


p*x»dx*  -f  *pcx*dx»  -f-  *pc3dx» 
ipcx*  -f-  ipc* 


TSr^1  ,(4c»xz  +  4pcx*  +  p*x* )  ax» 

+.im  — _  i    1'    ,       1      »       -  T 

.  *c  *         >pcx*  -f  »pc' 

pjjfl».—  <PX**  +  *t>cx»+  *Pc3)dx»  j 
xpc.v  *  -f-  ipc^    """""  ' 
(~4c»x»-.4Pcx»~p»xM  _ 


KTY/T-__-,   lpc^dx  _____ 

V\*pcx*+*pc*)VX4Clxi  +  *pcx*  +  iw;, 

iCM  =  ^.V(4fV  +  i^s»  +  */*3) 

_  cdxVtpc 

=  iWx(<rl  +  x*;-,:* 

Rcfolvatur  i:V(r*+*x)  in  fc- 
ricm :  erit  in  thcorematc  generali  (  $.99 
part.  1 ) 

ot=~  1,  «— j,P— Q=£ 
-AQ=—  -f .  -S- .  4  =  

n  »      c     c  ic» 


=  C 


jn       ^  6  ».4CJ  V' — 

=  D 


X»  X* 


,4 


l-4c' 


*•  4.«C3 


*.l(i.8c»  &C' 
tcdx 


4C* 


Eft  itaque—  =iadx~ 

tx*dx    ,    i.?«x4dx  1 .  ?.5axgdK  


.  4-4C' 

*  t  l.r.l?!*  &c-  confcquenter  CMA 

J^c1         4-4.SC4  4-4-6.74* 


+r£_£jt** 

Patet  igitur  ,  quadraturam  fcclo- 
ris  hyperbolici  CAMhoc  in  cafu  noa 

pcn- 
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pendere  a  Quadratura  hyperbola;  intra 
afymptotos.  Quoniam  tamen  x  ultra 
a  ininfinitum  excrefcit;  ubiprocul  a 
vertice  difcelTeris,  fcries  poftcrior  mi- 
nus  convergit  priori  ;  fed  quamdiu  x 
<ia,  eadem  raagis  convergit . 

COROLLARIUM  I. 

190  Quoniam  in  hyperbola  y1  Z^.  (  hxl  + 
bc%  )  :  zc  i  erit  tc  :  b  —  **  +  c"1  :y%  ,  hoc  eft  , 
axls  fecundtis  feu  conjugatu*  eft  ad  ipfius  para- 
mctrum  ut  fumma  quadratoruni  femiordinatae 
PM&  dimidii  axis  conjugati  CD  ad  quadratum 
diAantix  femiordinatxa  centoCP- 

CoROLLARIUM  l. 

191.  Cum  in  hyperbola  xquilatcra  /it  c  —  a 
(  $•  5°5  P*rt-   1  )  j   feelor   hyperbolicua  eft 

AVx:*V(-1  +  «*)  =  + 

5  7  9 

I  _t_L       i-?-5X  1  ■  3.5.  7-Xy 


4.4.  5»J 


192.  Date  tamente  AE  *///- 
pr/V/  AM  invenire  feftorem  AMC . 

Quoniam  tangens  AE  axi  conjugato 
DCcft  parallela(  $.448.444/*«?. 1  )> 
DCvcro  ad  AB  perpendicularis ;  erit 
etiam  EA  perpendicularis  ad  AB 
(  §  zjo  Geom.  ),  ideoque  angulus  ad 
A  reftus  ($•  78  Geom.).  Sk  jam  AC 

a  CD=i,  AE  =  x,  PM  =  >. 
Ducatur  Ce  ipfi  CE  infcnitc  propinqua, 
&  excentroCradio  C£  arcusTEtfat. 


que  radio  CM  arcus  MO .  Erit  A  EeN 
*  A  AEC  ,  quemadmodum  fupra  in 
cafa  fimili  ($.114)  demonftratum  eft , 
Ee  =  dx  & ,  ob  ECl  =  AE*  +  ACl 
(§.  417  Geo,».),  EC=V(x*  +a*). 
Jamcumfitftf.  iT$Ge?m.) 

EC      :AC  =  E*:EN 

V(xl+**;:  *   ==  dx.EH 

erit  EN  = 


adx 


Porro  ob  parallelifmum  refrarum 

AE&PM($.2  5&Cfw*.)>  erit($.i68 
Geom. ) 

EA:AC=PM:PC 
x  :  ^  =  y  :PC 

ideoque       PC  =  af 

PC*=*-£ 
Porro($.4jo/wr/.  r ) 

CD» :  AC1  =  PM* :  ACl  —  PC* 

($.88/>*rf.  1) 


1  :  a  —  y  :  t 
Quare  ( $.  297  >4r/f£. ) 

*  .y  —  rz 


a*y* 


xy  =  x* 


xy  +  /  = «»  

PM*=/  =  rvx^r 

4      a*y*  a1 

PC  =  -pr  =  71  ^  , 


CM  =  - 

Denique  ob  fectores  fimileS  CEN 
&CMO($.i37.4^G«/».)j 

Q.qq  x  CE: 
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CE:EN  =  CM:OM 

ideoque  OM  =  v(xti,a^rufTlT 
JamiCM=^^±llf 


ErgoCMO^^^r- 

Eft  igitur  elemcntum  fe&oris  elli- 
ptici  ACM  idem  cum  fc&orc  circuli 
(  §.  1 14  )  ,  fi  CD  =  i . 

Quare  fcftor  AMC  =  \a  (  x — TxJ 
+  f *5  f *'  +  f  **  &c- m  infinitum  ) . 

PlOBLEMA  72- 

193-  Dato fe£iore(Vid.Fig.anteced. ) 
KFB  rtf?*  KF  fx/3<ro  Ellipfis  ducla , 
invenire  femiordinatam  KQ. 
Sit  AC  =  CB  =  rf>  QK  =  y 
FB=*    fe&orKFB  =  Tz; 
CD  =  r ,  erit  Difterentiale  cjus  \dv 
&  obQB.QA^BC*  — QCV5.88 
part.  i  )  ex  natura  ellipfis  (  §.  430 
1 ) 

CDl :  CB*=QJO :  CB*— QCS 
ideoq,  CD* :  QK*=CB* :  CB*~ QC* 

(§.  114  part.  1 ) 
CD* :  CD*—  QK=CB* :  QC* 
c*  :  c*  -~  /  =  a%  : 


confcquenter  CQ*  =  ax  (  c1 — >■*) :  c * 

CQ  =  *V(r*  —  /):*  " 
CB  =  a 


QB=*~*V(  <:*—>*):* 
FB  =  * 


FQ  =  £  —  a  +  aY(  cl  — *y%  ) :  c 


Differentiale  ipfiusBQ=.     *V7-  %x 


ElementumfegmentiKQB  =  7^377 
Porro 

FQ  =  b —a  +  a  V(  c%  —  >4  )  :* 

fQK=4y 


A  FQK=     -  ^  +  *22£~£1 


Difterenriaie  A  FQK  =  {bdy—rady 


hoc  eft,  reduclione  ad  eandcm  deno- 
minationem  fadta, 

r/^FQK-(k"'cWct"'yt!'i]r"t'f3cl""y1''' 
</FKB  =  +  «"1. 

  acdy  -f  (b  — »  )  Vtc*~y*)<*y 

Habemus  itaquc 

(ac  +(b~a)  Y(c%—y%))dy  =  dvY(c%—)) 
%(ac  +  (J—,)Vfr*— y*))  =V(rW) 

Jam 
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Jatn  ut  valor  ipfiusy  per  9  exprima-  Porro  ( &  98  /wr/.  1 ) 

tur,  quodeftquodquxritur,  fiat 

y=zbv  +  ivl  +  h*  +  wp7  &c. 


erit 


=  b  +        +  5/«4  +  7^ 

Cl  f 

hxv*  +        +  <*f 
+  ihlv*  &c. 
fcV  +  4*V  &c. 
i>V  &c. 


*ahi*< 


-£t  =  hb  +  J*fr*  +  5^4  +  7W  &C 

J^V(c*— yl)  =  *V<&  +  ^f/o1  +  $fc/V  +  7^«»4 

t  bh3       *bh*i  bhi* 

IC  2C  ~2C 

»bh*l 


»C 

bh*  ^bh4!, 

sT^  ic^ 

3bh*i  bh7 

_6bhi» 
""""  ic 

~ "Sc* 


-TlcV&c. 
-^l&c. 


&c 

Sc*  Sc1 


hM 


!«C3 


&C 


Quodfipro  £  fubftituatur  *  prodibit  valoripfius-^pV(£*-- 
Qiiamobrem  fi  hi  valores  in  aequatione  ^(  ac  +  ( b — * )  V(**~ /))  — V(  * *—  y*  ) 

■  • 

=  ofubftituantur,  prodibit 
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^        =    acb  +  zaciv*  +  Uch*  +  jacmv6  &c. 
^VV— ?*)  =     fr*  +  jfc/p1  +  5to4  +  7^»f*  &c. 

bh3   »       »bh*i  4  b 


5<«V  +  jacmv'  &c. 


bhi*  « 


bh5     «       7bb4t  a 

-JJ~V  ^rv 


6bhil  * 


acf 


Sactv  ~  jacmv6  &c. 


4C 


ahi*  6 


-V 


»h*i   4  ,  ah7 


- 


h1    1    ,      *hi     4  , 


1Q 


ae 


*'  &C. 


»hl 


Habemus  itaque 

acb  +      —  gcb  -—g  =  o  . 

z^a.  '  1 


£6 — ■  1  —  c 
*  =  T 


-*  ^ 

&c  =0 

U^J^,^+      +  £  =0 

tac^i  +  lbcxi~bh  1  —  6„f »/  -f-  —  q 

6J<rV  _=  W~aV~& 
—  b*  Tpr 

  s 

__   


5*r/ 
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5**7  +  5hl—~— 


bh' 
3ab»f 


ic 
ihi  , 

■»7+rc'=o 


40*f4/   +  40*//—  Sfc**V~ 
\\hc%bxi—qoac*l  +  8*<r*£*/+*£5 
+  1  i*r  V/  +  8**&  +  b*  =  o 
h.e.  4oAr4/—  20&  *£*/W65  +  20*r  V/ 
+  *fc5  +  8<:*fc/  +  &4  =  o 

40*4/  =  iohcxhxi  +  hbs  —  ivacxbxi 
—  ab'  —  tczbi—b4 


**  = 


i 

a 

==~"'  6bV; 


i*,=~ 


6b6c 


6r» 


*i5  = 

— -i5=-~ 

4« 


101 


—  3b« 


©a   joa*  —  «ab 

15*"  —  -3b<r— 


»       ioa*  —  oab 

/  =  ~7I5b^- 
Rcpcritur  eodem  modo  m  = 

dtm  y=  -I-  x 

*Soa*  -f-  yo^a1^  — ia 
5«4oHOctf""~ 


ob^  +  ~ 


.1, 


-i>6  &C. 


74- 


1 94-  Quadrarc  fetlorem  byperWi- 
cum  CAM  ,  i/*r*  Sangentc  *d  verU- 
cem  AE . 

Calcuius  prorfus  idcm  ,  qut  fupra 
pro  cllipfi  in  cafu  fimili($.  191).  Si 
enim  AC=CB=*,PM=y 
AE=x  CD=i 
crit  Ee=dx  £C= V(  x*  +  **) 
&  ob  A  A  AEC  &  Ec-N  fimiiitudinem 
E1$=adx :  V(x*+^*),obfimi1itudi- 
nem  vcro  CPM  &  CAE  ut  in  El- 
lipfi  PC  =  ay :  * ,  atque  ob  analogiam 
CD*: AC*  =  PM* : CP*~  AC*  cic 
natura  hyperbola:  (  §.  4*9.  &  $.  94 
/>*rf.  1  ),  <r*y*  =  (*y— *V):x*  . 
Hincut  fupra($.i9a)reperitur  CM~ 
V(**  +x*) :  V(i  +x*)&  ob  CE :  EN  - 
CMi  OM  porro  OMr^ :  Vf**  +**> 
Vf  1  +  x  )  ,  tandemquc  elementum 
MOC  feaorisCMA  =         :  quod 

idera  prorfus  eft ,  quod  pro  ellipfi  & 
circulo  reperimus. 

CoROtLARIUM. 
195.  Eadem  .ergo  fcries  fecJoribus  circoli.  el- 


CAPUT 


De  *Vpt  Calculi  Integralis  in  cubandis  folidis  &  dimetie)idis 
.   fuperficiebus  eorundem » 


-  -  ■ 

j 


Definitio  8. 

■  * 

»96.  QOlidum  cubare  idem  cft  ac 
O  fpatium  folido  comprehen- 
fum  dimetiri. 

Prqblema 
197.  Cubare  fofi- 
dumex  rvtatione  fi- 
gur<e  plana  ANQ^ 
circa  reSiam  AQw 
tanquam  axem  fa- 
tlagenitum . 
Resolutio, 

Sit  femiordinata  ^Jl  - 

^alteriPMinfini-  ' 
tc  propinqua :  parallelogrammulum 
PMR/>  haud  diftcrt.^a  trapeziolo 
VMmp  (^.99  ) .  Cy  lindrulus  ergo,  quem 
in  rotatione  figurse  ANQjrirca  axem 
A  O  defcribit  paraUclogrammulum 
P  M tfKp  (§.  465  Geom. )  eft.  ckmentum 
folidi  per  illam  rotationem  produ&i: 
cujus  ideo  fumma  dat  intcgrum  foli- 
dum ,  quia  ex  innurneris cylindrulis eo- 
dem  modo  fbrmatis  conftare  conci- 
pitur» 

Sit  jam  AP=rx,PM=:y,eritPp=: 
dx  .  Sit  porro  ratio  radii  ad  periphe- 
riam  =r :  p ,  erit  peripheria  circuli  ra- 
dioPMdefcripti  =  py:r,  confequcn- 
ter  area  />*:  ir  (§.  429  Geom.),  qu« 
diwfla  inP/>  fi\edx  dat  foliditatem  cy- 
Jindruli  feu  elementi  folidi  =py*dx :  ir 
(§.  541  Geom.). 

Quodfi  jam  ex  cequationcadcurvam 


fpcciali  fubftituatuTFaloririiasy*  ;ha- 
bebitur,  fi  erementura/ intcgrari  "pof- 
fit,  fbliditas  fegmenti ,  cujus  aittQjdo 
AP,  raddusbalisPM,  boceit  revoit*. 
tioneipfius  AMP  circa  AP  geniti. 

Problema  7$. 

..  ---    -    .        .  . 

198.  Cubare  Conum . 

Conus  defcribitur  , 
fi  triangufum  ADC 
circa  axcm  DC  rotutur 
(  $.467  Geom. ) .  Sit  DC 
=*,AC=:r,PM=>, 
DP  =  x;  erit 0.268 
Geom. ) 

DP:PM;=DC:AC 


x 


T' 


Hinc  rx  : 


a 


■ 


=  y 

&  rV:  a%-  =  / 
py*dx:  %rz=zpr*x*dx  '.za^r—prifdx  :  za% 
Jpy  dx:  xt=fr.x  A.(ta  - 

Quodfi  pro  xfubftituatur  «rfjhabc- 
bitur  foliditastotiusrConij>r<*  :  64?  == 
±apr  =  \pr .  ~a .  B.afis  ncmpc  \pr  du« 
cendaeft  in  tcrtiam  altitudinis  partem 
-ta ,  ut  ex  elementls  Geometri*  con- 
ftat($.  548  Geom.). 

Pr  O  J.L  E'M  A  77« 

«99.  Cubarefpbaram. 
Sphaera  cum  defcribatur  $er  xota- 
tioncm  femicirculi  circa  diamernim, 

cjus 
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ejus  (  $.  470 
terfitzr, 


y  =  irx  — x 


. );  erit,  fi  diame- 


Unde  t>y%Jx:  v  z^ptd*  —  pxxd*:ir  (  §.  197  ) 

fpyxdx :  ir  =  -r/«*~—  pse  :  6r 
Habemus  ideo  indcfirutam  cubatio- 
nem  fegmenti  fphaerici ,  cujus  diame- 
ter  ar,  altitudox. 

Quodfi  ergo  pro  *  fubftituatur  dia- 
meter  tr ;  prodibit  folidiras  fphserje  ia- 
tcgrx  tpr1—'  €pr  :6r=  iprx —  ~prx  = 
-pr'  =z  rrp.-,r  .  Nimirum  rectangu- 
lun»  ex  diametro  ar  in  pcriphcriam  p 
mulriplicandum  cft  per  tertiam  radii 
aut  (extam  diametri  partem  ^r.  De- 
nique  (1  diameter  ir  fit  i  ;  crit  lolidiras 
fpiacrx 

CoROLLARIUM  I. 
*o©.  Sphacra  igltur  zquatur  pyraoiidi  quadran- 
eutari ,  cuius  bafic  eft  r«£l«r>gulum  e*  diamerro 
fph*rc  *'  in  prripheriam  eadem  defcripram ,  al- 
titudo  femidiametcr  fphsrat($  ntQttm.)  . 

CoROLLARlUM  2. 

101-  Cylindri  fphrrss  crreumfcrfprl  folidi.-as 
«ft  Pr%  (  $•  W  G,»m-  »  •  Eft  fcnque  »<*  /ph*ram 
*jt/>r*ad -?/>-*,  boceft,  utiadj-,  feu  ut  j  *d  * 

($.t%4p*rr.l). 

Problema  78. 
20 2.  Cubare  Conoiderparabolicum  ex 
rotatione  paraboLe  cujufcunque  generit 
rirca  axem  fuum  genitum . 

Sitparameter  =i,  etitaequatio  ad 
infinita  parabolarum  genera  (  §.  519 
part.i) 


ym  =x 


y=x 


i-.ti 


pyxdx :  rr=.pxx'mdx :  %r  ($.  197) 


projr  fubflitu  to ,  foliditas  totius  Conoi- 
dis  mprxa:{\  +  i/w)r  = 


ma 


4  +  *Qi 


apr 


jtfdx :  ir  =  «ipxu+nU;  m :  (  4  +  xm  )  r 
=  mpyxx:(4  + 
Sit  altitudo  totius  Conoidis  =  a  , 
diaaieter  bafeos  ar;  crit,  4pro  xScrl 
Woifii  OperMatb.  T.l.  I 


£gr.  Si  parabola  genltrlx  fueric  Apolloniaoa  , 
erit  «=*  t  tdeoquanr:  (  *-*-»»):=*:(*+») 
—  -J-  ■  Baltsergo  ducenda  eil  tn  dimidiam  alrttu- 
dinem  :  coofequeoter  Coaoides  cyliodrl  fupcr 
eadem  hafi  &  ejufdem  alricudinis  fubduplum 
(Jf.  J4J  )- 

PrOble  m  a  79. 
aoj.  Cubare  fpbxroidet  eflipticmit  tx 
rotatiojie  «liipfis  Apollonian* circa  axcm 
geuitum . 

Quoniam  ad  ellipfin  ApoIIonianam 
(^.^aoturf.  z ) 

 y1  =  bx—bxx:a  

crit  py^dx:  ir—pbxdx :  xr—pb  *dx:  zar 

  _  ($.*97) 

fpyzdx  ;irr  pbx1 :  4r— •pbc* 


6< 


zr 


Quodfi  pro  abfcifla  x  fubflituatur 
axist 

roidis^i* 


pbax  :  ltr. 

COROLLAMUM  I. 

104.  Q^uodfi  *pponaturaxi  coaiueato  nquaJts  j 
erit  4'*  =5  «*(^«  **J  P*rt.  1  ).  Onde  folidita* 
fphsroidUhabetur  4/>"  :  J*r—  -ypir  ,  hoceft  , 
fphawoides  ellrpticun»  atquatur  Gouo  ,  cujus  al- 
titudo  aximajorid,  'liumeter  baieos  a.ti  tntnari 
ellipfis  genitricuduplo«raquahj  (£.$4«  0*tmt.). 

COROLLARIUM  2. 

105.  Qiion  iam  Cyiindri  circumfcripti  altitudo 
,  diaroeter  —  »r  ,  ideoque  ibliditas  \mpr 

(  J*>  Otom.  )i-tri>.  fphxroidcs  ellipticura  ad  cy- 
Undrum  circunircriptura  uc  *r*pr  sd  \spr  ,  huc 
eft ,  ut  T-  ad    ,  Feu  »  ad  3  ( §.  1  x*p*n-  s  ) . 

COROLLARIUM  }. 
*o$-  Si  diamecer  iphxrat  —  4 ,  eric  peripbert* 
circuU  maximi(pobta  rarioue  radiiad  periphc- 
riam  j=  r  :p  )  z=.  apiir  ,  confequeater  fphstr» 
=  s *p-.  i*f  (^. » 99 ) .  Eft  ideo  fphsroideseliipti- 
cum  ad  fph«r.iin  axe  majori  a  deferiptam  ut 
ad  n  p  :  1  ir ,  hoc  eft  ,  (  dividendo  per  -y#a  ) 
t4f*ad«  ,  nempe  utqja- 
orts  std  quadcaturjl  trjitoris . 
Rrr  COROU 


7*Prl 

ut  r  ad  «l :  4>* ,  feu  ut  ar  ad  • 
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CoROLLARIUM  4. 
107.  Sl  diameter  fpfuerz  rr  %rt  erit  foliditas 
*—  A|>,*  (  £•  1 99  )  ■  Eft  itaque  fpfueroides  el  lipti- 
cum  ad  fphzram  axe  minori  %r  defcripum  ut 
■ypmr  td  -,prz  t  hoc  eft  ,  llt«ad  %r  {§-l%4p*rt.l)  , 
feuut  axis  major  ad  miuorem. 

Problema  80. 

ao8.  Cubare  Comidcs  byperbolicum 
txrotationebyperboU  Apollonian*  circa 
axem  genitum . 

Quoniam  ad  hypcrboLam  fcalenam 

y1  =  bx  +  bx*  :  g  

tt\t  py*dx :  trzrzbpxdx :  tr+bpx*dx :  tar 

fpy*dx :  zr  =  pbxx :     +  pbx  :  6ar 

Et  quia  ad  hyperbolam  acquilatcram 
i§.$07part.i) 

y%  =  ax  +  *  

trit  pyxdx :  ar  =  {apxdx  +  />xVx  )  :  xr 


fpy%dx :  zr  =  apx%  \+r  +px  :  6r 

CoROLLARlUM. 
»09.  Si  altitudoConoidi*  fueriraxi  tranfverfo 
■rquali*,  hocaft  ,  fi  xz~.-  i  «rit  foliditasConoidij 
in  cafu  priore  pb*%  •  4r  +  pba*  '•  6*r  r=  (  6pbs% 
+  4pbs%  )  :  %+r  ~  \opb*%  :  %4r  r=  Sp#\«*  :  Ilr . 

Problema  81. 


1 1  o.  Cubare  foJidum  ex  rotatione  Cif- 
foiditcirca  axcm  AB  genitum. 


Sit  AB= » ,  AP=x ,  PM  =  j ;  «rit 
f$.548/wrM)  , 

y*=x3:(i--  *) 

py  dx  \xrz=.pxdx\%r(i  —~x) 
hoceft,  quia  2r=  AB  =  i , 

#Vx:  2r=/>xVx:(i— <x). 

Eft  vero  x3 1  (z— -*)=x3  +x4  +  x  5 + 
x6  +x7  +  x8  &c.  in  infinitum  (§.  45 
/r*rf.  1  ).  Ergo  py*dx:  tr  =  pxdx  + 
px4dx  +px*d*  +px  dx  +  px7dx  +  f>x*dx . 
&c  in  infinitttm . 

Et  hinc  fpy*dx :  lr  =  ipx4+  lpx'+ 
ipx*  +  f/>x7  +  ^px*  +  >c'&c.definit 
folidum  portione  APM  defcriptum. 
Quodfi  pro  x  fubftituatur  AB=  1 ;  pro- 
dit  folidum  integrutn  ~p  +  -tp  +  ~p  + 

tP+  t/>+  ^&c.feu^  +  7  +  t  +  7 
+  7  +  7  &c  in  infinitum  ). 

Problema  8*. 


211.  Cubate  folidum  ex  rotatkne  Lo> 
lifiictcirca  afymptotum  AK  genitum . 
InLogulica,  cuju$fubtangcns  —at 

yax  =  ^dfy 
</x  =  ady :  y 


/>yVx  :  tr  =  />^> :  *»* 


fpy%dx\XT=taf\4t 


Quodfi 
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Ouodfi  prd  y  fubftituatur  AB  =  r;  f  nite  exprimitfolidum  ex  rotatione  por- 
i^ntegrurnfolidum^^^T^r.  tionisNMR  circaNR  gcmtum 

Quodfiproyponatur  £,^habebimus 

folidum  integrum  ^--^ir  +  "!o7"= 
( fubftituto  r  pro  b% ,  ob  bx =r  ( §.  i  8  S 
/>*rf.  1  ))  7p*r  —  rP&r+  TSPir  = 
(30  —  zo  +  6  )  />Jr:  60  =  pJr  = 
i^>r ,  JL£  f  hoc  eft  bafis  feu  circulus  ra- 
dio AQdefcriptus ducitur in ^7  altitu- 
dinisQN- 

Co  R  O  t  t  A  R  I  U  Mv 

xi  <•  Cytindru*  fuper  eadera  bafi  &  eH>«««n 
tltitudinis  eftip*rU.54*  Or»m.),  ideoque^d 
foliduM  hoc  p*raboticuinueTf>*«'  ^.^'^7* 


erit 

CoROtt  AK.IUM. 

»■  «*.  Cyllndru»,  cujua  althudo  =  m,  radlu* 
U fis  =  ' ,  tft  *-P* t£  J4<  C'J'*-  )  .  ideooue ad 
foUAum  logifticumut  \mprU\mpr,  hoceft.  ue 

*ad  t  \S' 1  )' 

9  ScKOtlON» 

St  j.  jMr/7r  */*r  mpparrt ,  gmJ  invtntif  mttbt- 
0*9  hatlrnvt  rtptftm  rxprtfipnibnt  fttidtrum  ,  tm  in- 
itrft  fmtilr  ttmpmrtntmrumimqut  in  mhtrttm  trmnt- 
ftrmttur 


pmrt.  t  )• 


PROBtEMA  84. 


114.  Cuhare  folidum  rx  rotatione  para- 
hola  circa  femhrdinatam  QN  genitum . 

Ex  refblutione  problemaris  75 
<  §.  197)  manifeftum  eft ,  ejementura 
folidi  eiTe  circulum  radio  MR  detcri- 
ptum  cVindifterentiale  Rr  ipfiusRN 
duclum.  Sititaqucratioradii  ad  peri- 
pheriam  =r :  p,  AQ=r,  QN=£,MR 
=:x,NR=y,erit  Rr  =  </y,MP  = 
RQ=*  —  y,AP=r— x;  pcriphcna 
radioMRdefcripta  =  ?f-,confequen- 

tcr  arca  circuU  =      (  $•  4*9  Geom. ) , 

&  hinc  elementum  folidi  =  ■ 

STt  jam  parameter  parabolx  =  r,  crit 
,  .  iJ— y  :x($.404^rf.r);confc- 
qucntcr  x  =  xhy^-f  i  idcoque  x*  = 
— 4  V  +y4  ,quo  valore  in  cxpref- 
fione  elementigeneraufubftituto,  erit 

id  aSziir  ^ifil^dL  +  ezJi  .  Hujus 


S  R 


4 1 6.  Cuhare folidum  ex  rotatione  fp*~ 
tii  interminati  hyperbolici  ytxta  afym- 
ptotum  CD  tanjuam  axemgenitum . 

Sit  AB=* ,  AC=* , CP=  x ,  P  M 
=  erit  ?p  =  dx  ,  pofita  penphtf- 
ria  radio  AC  defcripta  =  p ,  pcriphe- 
ria  radio  PC  dcfcripta  qux  du- 

clainPM=ydatfuperficicm  cylindci 
parallclogrammoCPMR  dcfcripti  = 
pxy.a(.§.  541  Grom.).  Hax  vero,  fi 
ulterius  ducatur  in  Ppz=dx,  pnxhbit 
cylindrulus  cavus,  parallelogrammu» 
lo  P/>QM  dcfcriptus  feu  clementum  fo- 
lidi  =  pxydx :  a . 

Eft  vero  ex  natura  hyperbolx  intra 
afymprotos. 

Rrr  z  xy  = 
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A_B  mcntum  integrabile  fiat ;  fuperficics  de- 

i\  fidcrata  per  luramationem  habctur . 

M  Publema  86. 

xio.  Invenire  fuper- 
ficiem  Coni . 

Cum  Conus  gigna- 
tur  cx  rotatione  trian- 
guli  ACD  circa  axem 
DC ;  ex  aequatione  ad 
triangulum  in  expref- 
fione  generali  ante  ( §. 
198  )  invcnta  fubtti- 
tuenduscft  valoripflas^x*.  Sit  ncmpe 

ent($.i68G*w.) 

x:y  =  a:r 


fp*ydx:a=p&x 

-  .  Qpodfi  pro  x  fubftitnatur  a ;  prodi- 
bit  /olidum  intcgrum  pba . 

CoROLLARIUM. 
»17.  Cyliodrus  ex  rotatione  parajlelogrammi 
ACSB circa  axcni CS  gen  iti  elt  i/>Mtf  54»  r.r,m. ) , 
ideo<juead  /blldiim  hyperoolicnm  ut  -fp*-  ad 
*oc  e*.  ut  ±  ad  1    ,  feu  ut  1  ad  i  (  §  ,2+ 

SCHOLION.. 

41 1.  Pttfuntttism  figur*  plan*  rctari  circa  tan- 
V!"  l™1  <i«*ft*H<tm .  Std  cum  niirii 

jh  bu  dtpcuttatn  fit  t  piura  n»n  mddimus . 

Problema 

n^.Metirifuper- 
ficiem  corporis  rota- 
tione  figurte  ANQ^ 
dtirc a  axem  AQ^ge- 
niti. 

Resolutio  . 
Sit  ratio  radiiad  N 
peripheriam  =rr:/>,  n; 
AP=x,PM=ry;eritP/>  =  MR  = 
dx,mR  =z  Jy  yUmz^Y^dx1-  +  <//), 
peripheria  radio  PM  defcripta  z=py :  r, 
<]ux  duila  in  Mm  dat  clcmcntum  fu- 
pcrficiei  iblidi  cx  rotationc  circa  axem 
AQ  geniti/y  Y(dx*  +  dfY.r. 

-  Quodfi  jam  ex  natura  figurae  ANQ^ 
valor  ipfius  d*%  fubftituatur  &  elc- 


rx  — 


ay 


rdx  =  ady 


dxx  -  a*dyx  :  rx 


.  =  #V(*V/+rV/):r» 
=  fy</yV(*x+rx):rx 


+        >:'  =        Vt  •*  +  -»)  :  • 

Quodfi  pro.y  ponatur  r ,  prodibit  fuper- 
ncicsconiintcgri  —  \p  V*(  <**  +  r*  )  — 
ip.  AD  ;  eft  nempe  aequalis  fa&o  e* 
iemipenphcriabafwConi  inlatusAD, 
prorfus  utinelementis  Gconetria;  de- 
monftratum  ($.  548  Geom.). 

Problema 
lnvenire 
[uperficiem  fpbar- 
r* . 

Sit  diametcr 
circuli    genitoris  ( 
=  1  ,  AP  =  x  ;  1 
crit  elcmentum  arcus  AM  (§.  1 5  7  )  = 
<fc:*V(x—xs),  quoddwaumin  pe- 

riphe- 
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ripheriam  radio  PM  deferiptam  = 
ip  V(  x  —  x* )  producic  elemencum  fu- 
perficici  fphxncx  (§.  11$) pdx.  Hu- 
jus  integrale  px  indcfinice  meticur  fu- 
perficicm  fegmenti  fphserici ,  cujus  al- 
ticudo  x . 

Quodfi  pro  x  fubftituacur  diamecer 
i  i  cnr  fuperficies  fphxrx  integrx  —p, 
feu,  fi  i  —a>  ap. 

CoROLLARITJM. 

Eft  ergoquodlibet  regmentum  fuperficiei 
fphxricai  ad  fuperficiem  fphxra?  integrjm  ur  p* 
adp ,  feu  ut  xti  i  (  $.  114  )5<»rf-  1  ) ,  noc  eft ,  ut 
ftltitndofegmenti  ad  diametrura  fphzr». 

PROBIEM  A  88. 

aij.  Invcnire  fuperficiem  conoidit pa- 
rabolici . 

Ad  parabolam  eft  adx=  zydy  (§.i  1) . 


Dimenf.  Solid.  &  Superfic.  $01 
dx%  —  tyxdy%  :  a% 
pyV(dxl  +"dy%):r  (§.119) 

=  pyV(V%dy%  +a%dyx)\ar 
=  pydyV(tf+a%):ar 
Fiat    V(  4/ +«*)=? 

erit  4,ya  +  ax  =z  v% 
%ydy  —  zw/i/ 
y*/y  =  ^vdv 
pylyV(  $y%  +  a%):ar  =  pv%dy :  44T 
fpydyV( 4/  +  a%) : ar  —  pJ:ixar  = 
(+py%  +  pa%)V(*yx  +a%).itar. 
Fiaty  =0 ;  relinquetur/w*  V*1 :  1  rar 
=  pa% :  izr.  Unde  fuperficies  fegmen- 
ti  conoidis  parabolici  =; 

U/>>*  +  p*%)  Vt4>*  +  **  ):»»"  —  p**.\U 


C   A   P    U   T  V. 

l^»  Qalculi  tntegralis  in  Metbodo  Tan^eniium  Inverft  *  \ 

Definitio    9.  I    Quoniam  fubtangens  linex  algcbrai- 

cx  r=  ydx  :dy(§.xo)y  erit 

ydx  :dy  =  xy%  :a 


3,14.  A  M  Ethodus  Tangentium  invcr- 
IVx  fa  eft  ,  qua  ex  data  tan- 
jjrentc  auc  linea  quacunquc  alia ,  cujus 
detcrniinatio  a  tangcnte  pendct ,  in- 
venitur  xquatio  ad  curvam  aut  con- 
ftru&io  curvx. 

CoROLLARIUM. 

%%y  CumexprefTionesdifTerentiales  tangentis, 
fubt »ngentij  ,  fubnormalis  ,  normalis  &  arcus  , 
itemque  aresj  curvs  fuperius  traditc  fucrint 
(  ff.io.j*  3s.44-9l.t4*  )  •  "  valor  datu»  expreiTio- 
nf  dinerentialistquetur  &  xquatlo  diiferentialis 
Vel  fummetur  ;  vel ,  fi  id  fieri  uequeat,  conArua- 
tnx*  cuxva  defiderata  innotefcit. 

Problema  89. 
216.  Invcnirc lineam  curvam ,  cujur 
fuhtan%cns  =  VI% 


aydx  =1  xy%dy 
adx  =  zydy 
axzzzyx 

Eft  ideo  curva  quxfita  parubola  ( §.3  8  3 
part.  1 ) ,  cujus  conftruclio  ex  fuperio- 
bus  manifefta($.  393  part.  1  ). 

Problema  90. 

117.  Curvam  invenire ,  cujuf  fuhnor- 
malit  eft  conftant ,  e.  gr.  —  a . 

Quoniam  fubnormalis  linex  alge- 
braicx  ( $.  3  5 ;     :  dx  \  crit 
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ydyzzzadx 

^zzzax 

yx  —  zax  * 

EfT  idcocurvacpiutfita  paraboJa ,  cujus 
parameter  =  xa{§.i%lpart.i). 

Pr.obl.ema.    9  r. 

zzS.  Invenitt  curvam  >  cujus  fuknor- 
malis  —  r  —  x  - 

Quoniam  ydy:dx  =  r— x  ($.  55); 

cri  t  ydy  zzz  tdx — xdx 

-»y  — rx—~xx 


r+x:yzs:y 


dy 


crit  r  +  *  :y  =  dy :  <£x  ( $.1 14 ^nrf.*  ) 

—  1. 


rx  +  4**  =  T>* 


y*  =  irx— x* 


Eftideocurva  quatfitacirculus,  cu» 
fus  radius  r  fcu  diamctcr  zr  (  $.  377 
#*r/.  1 ). 

PROHEMA  92. 

219.  Jnvenire  curvam  r  cujuf  fuh- 
tamens  eft  tertia  proportiouaJif  adi — x 

Quoniam  ($.2oJ 
r~.x:y=zyi2±L 

ttit  r-~x:yzzzdy:Jx(    1 14  part.  1 ) 
rdx~xdx  zzzydy 

™  — T**=T?X 

2rx—  sc*  =y* 

Eft  ftfco  curva  quacfita  dcnuo  circuius 
(§.277part.t). 

Problema 

230.  Invcnife  curvam  ,  cujus fuh- 
tangens  eft  tcrtia  proportionalit  adr  + 
x  &  y. 

Quonian»  ( §.  zo) 


xrx  +  xx  =>* 

Eft  ideo  curva  quaefita  hyperboLa 
aequilatera,  cujusaxesconjugati& pa- 
rametcr=:  ir  (  $t  S07  part.  1 ) „ 

PHOUEM  A  94. 

2 1 1 .  Invenire  curvam ,  «r  f  *<r  fuB- 
tangcns  multiphaifciffo'  aqualis  . 

Quoniam  ($.  20  > 
.  .  mxzzzydx.dy 

erit  mxdyzzzydx 

mxdy—~yd*  =  0 
Ur  h»csequatioime2raripoflirr  muf- 
tiplicetur  per  y""1 :  x*\  $.95)  » 

■    crit  (  my^xdy — ymdx  ) :  x*  =r  o 

m   •    m— k 

y  :x  —  <* 


>ra  =  tfm-,x 


Satisfaciunt  crgo  propofito  infinita 
parabolarum  &encra  (  §~  5 1  ^part,  1 ) . 

Probumx  95:. 

2  3  2 .  Invenire  lineam  > 1 
gcns  femiordinatar  arqualis  . 
Quoniam  ($.20) 
ydx.dyzzzj 


ydx  —  ydy 
dx  zzzdy 


x  =  y 

Patee  ideor  lincam  quacHtarrteflc  re- 
ctam  adcathetum  trianguli  rcctangu- 
li  acquicruri  tanquam  axem  relatam, 
feu  hypotheoufam  trianguk  rcctaogu- 
li  arqiucruri  (  §.  89  Ctm.  )  .  Quodfi 

vero 
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vero  x  fumatuf  pro  arcu  clrculi ;  erit 
linca quacfita  cjclois  (5-573  Vart-  1 )  • 

Problema  96. 

ajj.  Jnvcnire  cuxvafn ,  cujutfubnor- 
malis  =  Vax . 

Quoniam  y<?y :  dx  = V/*  ($.35) 
cvt 


.^  =  4,!V:1& 


■y-  =  iVW*'=:4V4«J 
Patet  ideo ,  quadrata  femiordinata- 
xum  hujus  curvae  esprimere  fpatia  pa- 
rabola:,  cujus  parameter  4*($.  ioj)  . 
Sunt  igitur  femiordinatx  ipfk  media: 
proportionales  interabfciflas  &  -7  femi- 
ordinatarum  parabolx  circa  commu- 
Bcm  axemdclcripca:  ( §.  cit. ) . 

SCHOLIOI*. 


k/ 

p  \ 

3  C 

»34.  Curvs  Ist  Jicifetip  §uadr*tri»  fsrabtl* 
St/tnt  emmCttrmttr* Quadratricem  sliemjut  cur- 
Dct  etttlUrt  curvam  crrca  tundtm  sxtm  dtfCittam  , 
*uhr  ftmitrdiitstit  dntir  dstur  qutdrsturs  partium 
TtfptncUmium  in  alttrs  curv*.  E-  gr.  fif"*™'  « 
im  ntftr,  <sf„  APMArrPN1,  «W  APMA  : = 
AP.PN  .  vtl  APMA  =  PN.ft  tff-  'rt*  AND 
quadratrfx  «pjfin/  AMC. 

Problema  97- 

235.  lnvenire  curvam ,  cujurmrma- 
jit  confiant  cfi . 

Sk  conftans  linea  =<* ,  abcifla  =s  * , 
femiordinata  =  y  i  erit  (  §.  44 ) 


yW/  4- <&»):</*=* 
yV(  dy*  +  </**)  =  *</* 
yxdy%  +yxdxxz=4?dx% 
yxdyx=zaxdx%—y%dx%  • 
ydy=zdxV(ax~y%) 

-—I^T-^-d* 

V(a%—yx)=2*  —  x  ($.95) 

Eft  itaque  curva  quxfita  circulus: 
Sit  enjtm  AC  = 
MC  =  4,  AP 
—  x  ,  MP  =  y  ; 
erit  PC  =  4  *— 
x ,  &  (  §.  417 
Geom.)  *T  AP 

PC=V(MC*~  MP*) 
hoceft,  *~ x=V(**— yx) 

P  R  O  B  L  E  M  A  98. 

136.  Invenirc  curvam  ,  ck;«/  *rf* 
indcfinitc  cxfrimitur  pcr  a  Vx . 

Quoniam  di/Ferentiale  arex  =  ydx 
(§■  98); 

crit  -;tfX~,:Vx=y</x      (5- 17) 


t  *  - 
ia  x 


'7ax:x=zyx 


?a  =zxy 

Eft  ideo  curva  hypcrbola  fecundi 
generisintra  afymptotos. 

COROLLARIUM. 

137.  Cum  y«  fit  femiordinata  parabotx,  cu- 
jus  parameter  zzz  m  }  evtdenf  eft  paraboUm  Apol- 
loaianam  «(Te  quadratricem  hyperbolx  iotrft 
afymptotoa,  ad  quam        =  #jr  • 

PROBLEMA  99. 

138.  Invcnire  cutvam  ,  f»jw/  fiftf- 
</Mr«r<i  indefinita  =c  xJ ;  a . 

Quo- 
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Quoniam  x^-.a-rzfydx  (§.  99) 


erit      ix1  dx  :  a  =  ydx 
**  —  >> 

Eftideocurvaquac-  A_H 
fita  parabola  cxtcrior,  Tj 
cujus  paramctcr  ±a  . 
SitenimAQ=PM= 
x,  PQ=AM=y  ; 
erit  ^y  =  xl(^388 
part.t).  N 

Pr  OBLEMA  IOO. 

159.  Jnvehire  curvam  ,  r#>/  *rcv 
=  aV(a*  +  x'). 

Quoniaro  *x</x  :V(<**  +  x*)=>v/x($.98) 
rfx:V>MV)=>~ 
*V;(al  +  xl)=y* 

hoceft,  /:x*  =  «*:**+x* 

Qux  analogia  naturam  curvac  defi- 
nit  ,  cujus  quadratrix  eft  hyperbola 
atquilatera  ,  axibus  cbnjugatis  &  pa- 
ramctro  cxiftcntibus  a(§.  507  ^r/.  1 
tjr$.z34/wi*.i). 

Proilem  a  ioi. 

240.  Jnvenirc  curvam  ,  cujut  area 
=  xV(a*+x*).. 


I 


Schoi  roN. 

E*  prtHtmntihr  hit  sppsrtt  ,  tfUtd  dsts 
quadrstritt  ftmptr  imvtnistur  otttdranda  fsciH  nt- 
&*tit.  Et  bst  qttidtm  mttktdt  imvtniri  ptffunt  tur- 
vs  innumtrs  qnsdrsktltt  ,  tonjltniqut  turtmrum  >jua- 
drsbilittmy  frn ,  qatdptrindt  tfi  f  fsrmulsrum fnm- 
mnbiltum  lanerttl • 

PROBLEMA  1©1. 

241.  Jnvcnire  curvam  ,  cujur  fuh- 
tangen/  efl  linea  conftans  a . 

Quoniam  jy*/x  :dy  =  a  (§.20) 

erit     dx=ay~*dy  r 


Quoniam  ($.98; 


x*dx 


^_  +  </xV(**+x*)=yx 


(it*  +  #»/  =  y*(-*  +  *2) 


y*iM*  +  ix1  =  **  +  ix*:**  +  x* 

Quse  analogia  definit  itidcm  naturam 
curvac ,  cujus  quadratrix  eft  hyperbo- 
la  acquilatcra . 


fdx=x=fafldy. 
Quodfi  ay"xdy  multiplicetur  per  a\ 
erit  a^f^dy  elcmcntum  hyperbolas  in- 
tra  afymptotos($.  118  )&  quidem  x- 
quilaterx,  in  qua  aiymptoti  jungun- 
tur  ad  angulos  reclos  ( §.  $iopart.  1 )„ 
Quodfi  ergoy  fumatur  proabfciiTa,erk 
refpondens  iemiordinata  x  =  afy~Jdy 
acqualis  fpatio  hyperboHco  afympto- 
tico  per  conftantem  a,  quac  Jatus  po- 
tcntiac  in  hyperbola  acquilatera  ($.477 
part.  1  )  ,  divilo .  t/ndc  conftruclio 
curvac  quifitac  a  quadratura  hyperbo- 
Ix  pendet. 

CoROLLARIUM  I. 


n  Hnea  ,  td  quam  tt  -=r  fsy~l  dy  , 
ad  afytnptoturu  relata  (  (f.54  )  *r- 
oto  futnta  logarithmus  feniwrdi- 


14  j.  Quonlam 
eft  Iogarithmica  t 
que  *  in  afympcoto  fumta  log 
aarse  ipfi  refpoodentii(0  j53/uw.i)  j  etit  quoque 
fay"1  dy  logariihmus  ejufdeni  femior<iinatK>  , 
confequeoter  fny~ldy  —  nfdyiyzz:  ly  ;/>deno« 
tat  logaritbmum  ipitu*  v  in  logiflica  Ainitum  , 
cujut  fubtangenc  —  s.  Unde  liquet,  quomodo 
riifiereniiale  Jogarithni  aut  quantitatis  ,  quata 
logarithmua  ingreditur ,  ficinveuiendum .  Qjjo- 
mam  enim  sdy  :y  z~z  dly  ,  tffic  etlam  d.lyn  7=r 
nlyn~xsdy  ■  y  ubi  s  notat  fubtangentcm  logiiticz. 

COROLLARIUM  2. 
afdy 

S44.  Et  qul*  '    —  eft  fpatiam  byperbollcun 

per  latut  potentis  hyperboiat  diTifnm  ;  fpatlft 
hyperbolic*  per  idetn  latus  divifa  exprimUBt  lc- 
garithmot,  quorum  numeri  funt  ut  f^miortfina- 
tasadafymptottu»  relatx . 
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PiOBlEMA  IOJ. 

14  S .  Invenire  curvam ,  in  qua  eftutz 
ady  ita  V( a* — yl )  ad  fukangentem  . 
Quoniam  per  bypotb.  &  §.  %o 

,:,=V(*W):-Sr 
hoccft,  a:i  =  dyr(a%-~y%  ):dx 


$0$ 


erit  <fcVC**~/):*== 


ax 


fdyV(a%~y%).a=x 
Qiioniam  fdy 
V^1— y*)cftrpor. 
tio  circuli  CDMP, 
cujus  radius  AC 
=  a,  abfcinaPC 
=yf  $.1  i4):con- 
ftruitio  curvx  a  quadratura  circuli 
pendet ,  hoc  eft ,  circulus  eft  quadra- 
trix  cur/x  quxfttx  ($.  234).  Reten- 
tis  nempe  abfciflis  PC ,  femiordinatx 
x  erunt  xquales  fpatio  PMDC  per  con- 
ftantcm  a  divifo. 

Problema  104. 

146.  lnvenire  curvam ,  in  qua  eft  ut  a 
ad  y  ita  V(  ax  +  y*  )  adfubtangentem . 
Quoniam  per  bypotb.  &  §.  zo 

hoceft,  a:  1  =sdyr(a%  +  y%  ):dx 


erit  dy V( a1  +yl);a*=dx 

fdyT(a%  +f):a  =  * 
Quoniam  fdyr(a% 
+  yx):a  eft  arcus 
pafabolxAM,  cu- 
jus  parameter  2* 
($.  146  )J  <i  femi- 
ordinata  parabol» 
PM  famatur  pro 
abfchTacurvxqux. 
fitx  ,  crit  femior- 
Wolfii  Oper.  Matb.  T.  I 


.    ~)  !  1*.  ;  *  .  ■ 

7R 

M. 


dinata  cjufdem  arcui  parabolico  AM 
xqualis . 

ScHOLI  ON. 

147-  Ap?arttidtot  inttrdum  co*ftruclio*om  ptn- 
dtr*  artHificationt  curvarum.  Prsflat  auttm  tam 
ad  curoarum  potiui  rtciificationtm  ,  auam  quadra- 
turam  rtductrt  ,  tfuia  inpriori  cafu  praxit  tflfaci- 
Iiory  uii  arctmfi/o  mttiri  datur  .  In  pofltrieri  au~ 
ttm  fpatiorum  quadratura  optftritrum  infinitarttu* 
depnitnda  tft  i*  muntrit  propt  vtrit  &  indt  fimilittr 
inifliufmodi  numtrir  ftmiordinat*  curvarum  quafl- 
tarum  funt  compu\and*  . 

P  R.  O  BLEMA  IO5. 

248.  Invenire  curvam  ,  in  qua  eft 
fubtangent  ad  yutquantitas  conftansr 
WV(r*~ yl). 

Quoniam  per  bypotb.  &§.%o 

^:y  =  r:V(rW) 
hoc eft ,  dx:dy  =  r:rrz—  /) 
erit  dx  =  rdy:  V(rl—  /) 


xz=.frdyr{rx—  /) 

Quia  (Vid.Fig.  1  bujus  pag.)  frdy :  Vr* 
-—  y)  eft  arcus  circuli  DM ,  cujus  ra- 
dius  AC  =  r  ,  PC=y  (  §.  153  )  ; 
conftru&io  curvx  pendet  a  rec~tinoa- 
tione  peripherix  circuli  .  Nempe  fi 
abfciftx  in  circulo  PC  fumancur 
ro  abfciflis  curvac  quxfitx  ;  erunt 
ejufdem  femiordinatx  arcubus  DM 
xquales . 

PR.OBLEMA  to6. 

149.  Invenire  cvrvam,  in  qua  fub* 
tangens  eft  ad  y  ut  r*  ad  r*  +  y 1 . 
Quoniam pcrbypotb.& §.  20 

^L:y  =  rx:r*+/ 
hoc  eft ,  dx:dy=z  r%  :rx  +  y* 
erit  dx  =  r V> :  (  rl  +  y*  ) 


-  r 


'SS 


Q110- 
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Quoniam  fr%dy  '(rv  +  f  }>aut  „  fi 
v  =  x  yfdy :  (  r  +  /  )  eft  eremeotum  ar- 
cusBM,  cujustangensBK=:y  (fi.i  58)  5 
cvidens  cft  >  conitru&ioncrr*  curvae 
qua&fTtac  denuo  pendere  a  recYrficatio- 
ne  arcuurrt  circulr  irtdefinita.  Sumtis 
nempe  tangentibus  arcuum  BK  pro 
abiciflis  curvac  quaefitx  icmiordinata; 
ejufdem  erunt  arcuBus.  BM  aequales  , 
radiocirculi;  exiffente  r. 

Problema  107. 

150..  Invenire  curvamy  m  qua  tan- 
gewtftconftanr . 

Sit  conftans  illa  =  a  y  aMcirTa. = x} 
femiordinata^ ;  erit  (  §.  34 > 

yY(dx9  +  dyl):dy  =  a 
V(dx*  +dy*)=^ 

dx*  +  df=^£ 


V 


TratJoria~-  Ad  ejus  ideo  defcriptionem 
non  opus  eft  >  nifi  bacillo^  in  cujus  utro- 
quc  extremo»  cufpisinflxa,,  itac  utcu£ 
pis  in  M  prematur  in<planum.elaterer 
vel  ponderc  ►  Efl  itaquc  aequatio  in- 
venta  ad  Tra&oriam  - 

Eadem  arquatio  fi«  eruitur  *  Quo- 
niamTMrrrf-yPMiny^  eritPT=r 
;  Y(  a*~yz  > .  Sed  YI=yd% :  dy($.  to)~ 
Ergo  ydx :  dy  =  V(  )  ^  confe- 

quente**/*  =  dyY^a^—y?  )  ly  y  aut  r 
quia  femiordinatx  contrnuodecreicen- 
tis  ditferentiale:  negativum ,  dx  =  — » 
dyr(aT~y%):y~ 

CoRaUARlUV  I- 

*5r.  Sr  fuerit  *  =  erit  etiat» r=  o> 
idcoque- 

— dy  Vt         >*)••>  =  0 


Curva  r  in  qua  tangcns  confEans 
eft,  (  K///.  Figrfeq.)  deicribitur  pun- 
clo  M  ,  fi  alterum  extremum  rctfac 
TM  in  re^a  AK  iocedit,  diciturque 


Vt*1  — >*)  =  ° 
«*— —  o 

«  => 

Eiligttarin  A,  ubtorigo  iixdetermi»»»  *,  A.» 
=  a  ,  id  quocretiamcx  <fefcription«  liquet  • 

CoKOLL  AlIUM  *i 

»5*.  Quonianr  J*  ~  dy  Vt  **  — ) :  >  *  erjr 
^^yVt"*— >*»  ideoquefpatiumtntennt- 
natun*  KPMI  rzr^yVt -*  —  **)  •  Quadrtu!: 
ra  igitur  trac^orix  pead«i  a  Quadratur*  eiaui» 
(^f.  xi«t>,  c*ius  radius  eft«r,  alfcifl*»,  •  «ntr<> 
cWHL.fun.jr.  coRQL 
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COROliARIUM  3. 


•153.  Similiter  qula  rf**  = 


,"*Hy*  —  y*dy* 


«rit       +  V  = 


ady 


/vt>*+**)==/"i72 


Quare  eum/'~—~  fit  logaritnmui  ipfius  y  ;  arcus 

traftorix  fnjit  ut  loj»aricnn»i  ,  femiordin  ttx  «tt 
numeri . 

Etquia  {tiy.y  eftabfciffa  t-e-garithmicr  ,  cn- 
jus  fubtangens  =  *  >  *rcu»  uailoriz  reUincan- 
tur  pcr  abCcifla*  Logarithmicc  • 

Coholiuium  4. 

»54.  Si  BO  —  v  ,  erit  PM  —  m  —  » ,  ideoque 
4  —  c  — ~  y &  —d v — dy ,  «onfequenter  /x  *~~  — 

V>Vt  «*—>*)•>  =  ^Vt  **«— ***):(— f)  • 
Habemusideozquatioaem  ,  qu*  Tracloriam  de- 
finit  refpeSu  axisBA. 


C   A    P    U  T 


VI. 


De  Vfu  Calculi  Integralis  in  Logarithmorum  DoSrina , 

hoBlEJIA  108. 
255.  J^V^fo  numerot  invenire  7og 


la- 


Sit  Logarithmicse  ordinata  AB= 1 , 
«cademque  fubtangenti  ,  qu*  conftans 
<ft  (  5-  54  >  >  «quaVis^i  «ritPMnumerus 
unitate  majot ,  <^Twm«rus;unitaec 
minor  ,  AP  loganthmus  numeri  uni- 
tate  majorts ,  AiJJogarithini»  numcri 
unitate  minoris . 


Quodii  jam  diffcrcntia  intcr  AB& 
PM  fit> ;  erit  PM  =  *  +>,raMUcquen-. 
tcr  AP  leu  logarithmus  unitatcmajo. 
ris  numcri  fdy:(  1  +  >)($•  »4*i-  £*J 
vero  1 :  («  +>)  =  x — y  +/ ~  7  +  7 
&c.  in  infinitum($.4S  p4rt.  1).  Ergo 
</y:(i  +  ?)=r dy—ydy  +>V>  —  yldy 
+  y4dy  &c.  in  infinitum  ,  confequen- 
tcr  fdy :  ( 1  +  y  ) ,  feu  logarithmu*  nu- 
meri  1  +>  unitatc  majoris  ,  =>— 

t>*  +  t>3  —  t7*  +  7/  »  Snfini. 
tum. 

Quodfi  difTcrentia  inter  AB  &  QN 
fit  >;  crit  QN  =  i  —  >,  confequen- 
terAQ^feulogarithmus  numeri  unita- 
te  minoris  =  /—  dy :  ( 1  —  >  )  •  Eft  ve- 
ro  — i:(  1— >)  =  —  i-rjf—  >*  — 
y3«-~y4.—  &c.  in  infinitum  (  $.  45 
rvrM).  Ereo~-£v:(i---y}  = —  <fy 
—1fy—fdy-~yidy~y,dy  &c. in in. 
finitum  ,confcquenter/— /?> :  (  t— ;>^ , 
fcu  losarithmus  numeri  unitate  mino- 

&c,ininfinitum. 

Sss  %  CO- 
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CoROL.LARIUM  I. 

H 


H 

1 

■ 

• 

• 

i 

l 

_\m 

\ 

l 

A 

K 
I 


Sl  latut  potenti*  hyperbolx  AB  vtl  BC 
fuerit  i,  BP  =  > ;  erit  AP  —  >  +  >  &  fpatiunj 
hyperbolicum  afymptoticum  =r  >— "t>1"^"  ^i? 
~-^>  +  ->5cVc  ininfinitum(0.  i*o).  Et  ubi 
Bq  —  > ,  erit  AO-=  j  — >  ,  ideoque  (li  QN  =  *) 
ob  i  =— :  * — »>(  jTaoojwrx.  t ),  demeotum  fpa- 
*ii  hyperbolici  afywpiotlc»  *mm  ,/>:{  j^TT^l)  ♦ 
coiifequenter  fpatiutfi  -r:— — 


*t0.  Fermmla  pefitrier  fi  in  cafm  quoqu.-  ftitP9\ 
ubi  numtrmi  ,  eujmt  legantbmfit  aumritmt  ,  mmitatt 
mttjer  ,  mdbibttur ,  mvtntit  legarttbmi  fatilieri 
eptra  abftlvitur  ,  quia  ftritt  tittut  cettvtrott  ,  ■ 
fiprierifermmlm  mtammr  •  Enimvtre prebt  nttmndttm  , 
legaritbmtt  byptrbtlicer  teimtidtrt  cmm  Htptria- 
nit ,  ,V<«?«»  divtrfettfft  m  Uriggianit  yjmbmt c»m- 
munittr  mtimur  .  Cum  avttm  byptrbeticifint  mJ  t\r}g- 
gianet  ut  legarithmut  dtnarii  byptrbtlicut  ad  Itga- 
ritbmum  dtnarii  Briggianum  ,  fitqut  Itrgaritbmut-da» 
narii  byptrbollcut  l  •  30151509x994  Scc.-Briggianut 
1  .  OOOOOOOOOOOO  ;  iyptrbe/ici  md  Briggiamtl  ,  f*»- 
rr»7f  rtducuntur  • 


T>— T>'  &c-  laj  jnfinitum  {£•  t»o).  PoiTunt 
ergo  etiam  togariihrui  per  hypcrbolam  exhibe- 
ri:  nimirun  itletus  potentic  AB  =  i  ,  abfcffla 
AP  eft  numerus  unitate  major  ,  fpa.yum  *(?m- 
ptotirum  BCMP  logarithmus  aumcii  unitate 
Majoris;'funiUtcr  abfcifta  AQcft  numerus^uui- 
tate  minor  &  fpatium  byperbcIJcum  afytnpto- 
ticum  QNCB  logarithxnus  tiumeri  unitate  mi- 
noria. 

COROLLARIUM  2. 

»57.  Qjiodfi>  —  1  ,  trit  1  +  >  —  *  ;  ideoque 
logarithmus  hyperbolicus  binarii  —  f—  T  + 
+  —  T  +  T&c.ifi  infinitum. 

CoROlLARIUM  l. 

»58.  Quoniam  logarithmut  ipfius  i:(i  +  •. ) 
&  numeri  integri  1  +  *  idem  eit  ( §■  351  Aritb-  ) , 
fraftiovero  1  :(t  +  *  )  numerttaunitate minor  ; 
fi  pro  1— >  ponatur  I : ( 1  +  «,  formula  poftc- 
rior  iuveniendis  logarithmis  tam  numerorum  uni- 
tatcmajorum,  quamminorufu  fatisftcit.  Nem- 
pe,cum  Ct  ex  hypothefi 

I  — >  =  »:(  +  ») 

erit    1  —  i:(i+x)—  y 

,      „     1  +  x  —  1    x 

hocefl, 


1  +  x 


—  r+T  =  > 


ideooue  in  formula  >  +  •»>*  +  i>J  + 
+  -jy  cVc.  pro  y  fubftit ui  debet  x  :  (  1  +  » )  , 
f>  numeri  uniutc  xeajoris  lo^arithmu*  jefide- 

■  r. 


but  vulgo  ulimtir  ,  /  c 

P  R  O  B  L 


E  M  A  lOf^. 


260.  Dato  Iwarithmo  ,  invtnirt  nu~ 

ummmmum 


•  Sit  logarithmus/,  n  

crit/=/-.Tyz+Ty— V+  t/&c. 
C$.  255  ).  Quarc  cum/  =:  / — ^  4- 

(t*1— r)/J  +(5^  —  5*J—  ^;^  + 

<  itf  +  M—  2iiV+3tr*~ r)/5&c. 
(^.366p<»rr.  i  )critob<iz=:i,&^=r  — 
T,r=+-T,^  =  — :,  r=+-7&c. 
» i   i     i  _i_     i  i  *  *  > 

Xt>  —t — T— -  ,  —  T        i  —  ~  «  T 

5^— 5^3— T  +  7  +  T=:  — 

I4/+6^~2liv+  3^=TT+  T 

TT+T""T— '"i  +  7  ~"T~+7~*"*7*== 

i    ,  -  a       j_        4  o  -j  » — »  »           i  _  •  

—  7  +  *—,  —  —«  »•       —  T.ae 

idcoquc 

infinitum 


'=/+  4/*+ V+ Thf&f* 

nfinitum  =  \  +  ^  +  —  +  —JT* 

,5  .    ^   .  U. 


&c.  in  infinitum . 


+  i 

Quodfi  tcrmbus  primus  dicatur  A 
fccundus  B ,  tertius  C ,  quartus  D  &c 
erit/  =  /+  \  A/+  TB/  +  iO  +  t 
&c.ininfinitum. 

Quoniam  vcro  /eft  logarithmus  mi- 
meri  r  +/;  crit  numew 1 
*  +' 
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+  /  +  TA/  +  £B/  +  TC/+7DI  &c.!|  Sitradius=i,cofinus=x;eritfinus 


in  infinitum 

Si  /fuerit  logarithmus  numeri  unita- 
tc  minorisi  — y\  erit/  =  >  +  T/  + 

tJ*  +  4j*  +  •t/5  &c-  &  eodem  ut  ante 
modo  reperietur  y  =  / — ^  +  ~-/3 

 1 — /*  4.  !  /'  &c  in  infini- 

1.1.3.4.      '  4-5 

tum  ,  confequenter  1  — y  =  1  


1.  z. 


-/' 


3-  4-5 


***  1.*         M.  J      '    1.*.  J-4 

45cc.ininfinitum. 

Quodfi  terminus  primus  dicatur  A  , 
fecundus  B ,  tertius  C  &c.  crit  y  =  l 
-—  - A/  +  -B/~  7C/  +  TD/&c.  in  in- 
finitum  ,  confequentcr  z  —  y  =  1  — 
/  +  -A/—7B/  +  TC/— 7D/  &c.  in 
infinitum. 

Probi.  bma  110. 


=V(i— *-X5.S77^.i)z=V((i+x; 
(1— x)).Sed/(i+x)=x— >*+ix* 

—  ,x4+  7x5--  .x6  &c.  &  /(  1— «;  = 
-^x— -xJ— Tx4— ix5--^ 
&c.  (§  .2  5  5) .  Ergo  /  f  i— x*  )  =  — .  Tx* 
— Tx4~ Tx6  &c.  (  $.)2}7  Aritb.  )  & 
/  V(  i-x*  )  =  - Tx*-  , x4-  7x*  &c. 
(§.U%Aritb.). 

Problema    ij  i. 

262,  Data  tangente ,  invenire  log*- 
rithmum  . 

Sitradius,  feu  finus  totus ,  hoceft, 
tangens45°(_.  $2  Trigon.)  =  1 ;  tan- 
gens  arcus  450  majoris  =  1  +  x ;  tan- 
gensarcus  4$°minoris  =  1— x;  cric 
logarithmus  tangentisincafu  priore  x 

—  7**  +  7*'— t*4  +  7**  &c.in  infi- 
nitum;  in  cafu  pofteriorc  — •  x  — .  J-x* 


_6i.  Drffo  /7/»*  ,  invenire  Jogaritb-  —  Tx3  —  Tx4  —  7xy  &c.  in  infinitu 

J($.*55). 


S  ECT  IO    T  E  KT  I  A 

DE  CALCULO  EXPONENTIALI* 
"  '.  CAPUT  PRIMUM 

Natura  Calculi  Expcnemiaiis , 


DfeFIHITIO  10, 

263.        Alculur  exponentialit  eft  me- 
Vj  thodus  diftercntiandi  quan- 
iitates  exponentiales  &  difterentiaiia 
cxponentialium  fummandi . 

Definitio  II. 

264.  guantita/  exponentialir  eft  di- 


gnitas,  cujus  exponens  variabilis,  c. 
gr.  xxy  ax. 

PlOBLEMA  112, 

265.  Quantitatem  exponentiakm  dif 
ferentiare. 

Resoiutio. 
Nonalia  re  opus  eft ,  quam  ut  quan- 
titates  exponentiale-ad  logarithm 

revQ- 


5 1  o    Elementa  Atialyfeos .  Pars  IL  Seft.  III.  Cap.  I. 


rcvocentur:  quo  faclo,  difierentiatio 
fuccedit  per §.  24?. 

•  •  •  •frXMiL'-  «Olfi!!!" 
E.  »r.  Q^riturdiflereotkte  rjaaatitatis  expo 
nentkLu*'.  Fiar. 

«rit  y* 

/*<»>  4"  ydx  '•  x  _:  d\  '•  \ 


_  .  Unde  tandcm  habetur  fx/xdx  =  {y1 


t/^y  -f-  grfjrt-w  •— >  di 
toc  efl  ,    x7/xdy  +  yx^"xdx 

Sit  quant.tasexponentialM  ditfcrentianda  fc 

y 

cundi  gradus  p*   .  Fjat,maute, 


ent 


(  (f.  34»  ^OrrA-) 


t(x)Jxd,+  yxY-'dx)ie  +  \x>  dv  :  v  ■=.  d^ 
y  hoc  efl  , 

*  +yxJ-*dx)l9  +  9x7V-lxrdv  =  dX 

feu 

*r/*/tyy  -f  9*7sxr-*hdx  +  vx7x,-lx7d*  =  d\. 

Earfem  rarione  inveniri  poteft  differentia- 
le-  quantititii  exponentialis  «ujufcunque  ai- 
terius. 

*  x— -  «M4!  jic'  .  <  —  Hh  ..  '    '*  " 

P  RO  BLEMA      ir  7. 

266.  DiffercntiaU  loga  rifbmicum  i.n- 
tegtare . 

Sk  dirTereqtialeintegrandum  x/x</x . 
Fiat 

x  =  i +  y  

erit    lx  =  /{  1  +  y) 

&    tix  —  dy 


h.e.      +  \y  Vr> 


-.^y-r*  t\>v>-  »'0>v>- 


=  .»r  + 


»  t  3-<V        *-3  4  J-^ 

,747Y7>  &c.  in  infinitum :  in  qua  feric 

>==*—*•  + 

Problema    xtf.—- ' 

167.    Difterentiale  exfonentia/em 
quantitatem  invohens  integrare . 

Sit  difTercntiale  integrandum  xV\-  . 

Fiatx  =  x+y ,  critxx_:  (  1  +> 

ideoque  xVx  =  (  1  +  v)l*V>.  Fiat 


( 1  +  y)x*y  =  1  +  v 


■ 

— 


erit  (i+y)/(i  +  ))  =  /(i+i;) 

4 


x/xdx  =  /(  t  +  y)(i  +y)Jy. 

Ell  vero  /( 1  +y)=  y  —  4/  +  J— 
«>  +  &c.  in  infinitum(£.  %s$). 
ErgoJ(i+y)(i  +  y)dy  =  (l+y)dy 
(  >—  7/  +  ±/~  4/  +  &c.  in  infi- 
nitum)  =  ( mulciplicatione  aclu  fafta  ) 


hOCcfi,  (i  +  y)(y~Ly+Ly\ 

+  ~y5  &c.  in  infinitum  )  =v  —  \v* 
+  7P3  — if4  +  ~v5  &c  in  infinitum 

fcu  per  calculum  praccedentem  y  +> 
\yx  —  W  +  ftjpV  rr/  &c.  in  infini- 
tum  =  v  —  ^z;1  +iyJ-,It,4  +  lv* 
&c.  in  infinitum(^.  266  ). 


Fiat  porro 

p  =  y  +  ky*  +  my*  +  ny\  +  f>>5  &c. 
eritt>*_=   +  yx  +iky3  +  k*y*  +  ikmy5 

+  rmy*+  2«ys 

S  .       J     ,       ,4.'  11J 

+  JW> 


3  


+  /  +  4^ 
+  / 
95 
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(§.$$pdrt.fJ.'Unde 


*9   +  />>  &c* 


v=y+ty*+wj  + 

—  »y 

7*T=      +  y  +  v  +  *y 

1  +  w> 

iv*=  ~  -y  -  v 
V=  +  7/ 

Habemus  crgr> : 


f — 1 


1  1  *  =.  I  »  =  1-7  _y 

«— jft*  —    +  *  -»j — ^  =  o 

«  =  T+T~I+~=T 
p^^g+^+^— ^+T+TT=° 


Resoiutio 


Quantitates.  exponentiales  rcducetv 
dae ;  iunt  ad  loganthmicas ,  qu»  per 
abfcilTas  Lo&arithmicac  cxhibcri  pof- 
funt. 


•  ;  -r 

r' 

\ 

H 


^=T+T—  I— 7+*—  TT  =  TT- 

*    «   .  M_r    '  .  • 

*   7T        TT   t-v 

Confequenter 

C  r  +y  )I+J=i  +t>=  1  +  y  +/+  Ty3 
+  t/  +  tt>5  &c.  in  infinitum . 

Quare  differentiale  ad  integrandum 
propofltum  ( 1  +  y  )*  *rdy  =  dy  +  ydy 
+  ?dy+  tfdy  +  tfdy  +  ^y^&c. 
in  inflhitum,,  ideoque/*(i  +  yV*Ydy 

=  J  +  i/  +^/  +  77>5  + 

TT^&CY 

PiOBLEMA  II*. 

a68.  Quantitatem  exponentialem  , 
confequenter  curvam  exponentiaiem ,  cu~ 
piftfqvatfr  datur,  co»(lruere . 


E-  gr.  Sicconftruendx  curvatexponemialii,  ad 
quam  **—>,•  erit  ( <J.  J30  Aritb.)  »U  ■=.  ly 
Supponamus  Logarithmicam  MBN  defcriptam  8c 
ln  e*  (emiordinataro  AB  —  1  -  Sic  PM  =  x  ; 
erit  AF  =r  /* .  Eft  vero  t :  /«  x  :ly  (  <J.  299 
Anti. ) .  Ergo>  /y  reperiri  potell  (  »71  Ottm.  ) : 
cutfixqnalis  in  axe  Logiftics fumatur  AH,  eric 
Ht  =  y{$-  ifjpirt.  Qjiodlibec  ideo  curv* 
exponentialis  pun&uin  G  repericur  fequentcm' 
in  modum  ■ 

Fiat  AC  rzz  x&  cTucatur  MC  ipfi  AP  paraUe» 
la ,  qus  Logiflicaui  in  M  fecabit ;  erit  MC  r=2 
AP=/*.  FiatCt>  =  AB  =  1  &  DE  zzz  AC , 
ducaturque  LEipfi  MC  parallela- ;  er«  LE=  ly. 
Ducarur  LH  ipii  EA  parallcta  ;  erit  fetworJiua- 
ta  HI  Lo  gari  bnicx  LMBN  —  y.  Quoxlfr  cfgo 
ACfumatur  proaxc  curvas  exponentialii  fiarqu» 
CG  =  HI  ;  erit  G  punetum  in  curva  qux.fita . 

Porro  cuni  *  —  o ,  erit  /x  =-  o.  Sed  o  eft  lo- 
garithmus  uuftaiis-  Ergo  y  «rt  nnitas  ,  confe- 
quenrer  r=  AB.  Quare  fi  fiat  AF  tsz  AB;  eotc 
Fpnnclum  cuevx  exponentialia- 

Similiter  quando  AB  zz:  1  zzt  x ;  erit  /x  —  t  % 
ideoque  ad  ABapplicata  y  eft  1  feu  ipll  ABzqua* 
lis  .  Qjiamobrem  ii  fiat  BK  —  BA  j  eti;  K.puu-< 
i\um  «ntviexpoaejitulii. 


CAPUT 


C   A  P  U  T 


II. 


Dt  Vfu  Calculi  exponentialis  in  Curvartm 
fymptomatis  inveftigandis . 


D  i  f  r  n  i  t  i  oi  *i- 

16  9-  ("^Vrva  exponentialif  cft,  quae 
V-/  definitur  per  xquationem 
exponeatialem *  \ 

De  finitio  ij- 

270.  jEauatio  exponentialir  eft  , 
quam  ingreditur  quantitas  exponen- 
tialis . 

ProbiemA  116. 

271.  Jnvenire  fubtan^entem  curv<*, 
inqua£ 1  =  y . 

Quoniam  ax  =  y 

crit    x/«  =  /y    ( £■  J4r  ) 
iadx  =  dy:y  ($*H*> 


dx  =  dy:  yla 

Ergo  fubtangens      : (£.  20 ) 
ydy.y/ady  =  *:U. 

Conftru&ro .  Sit  dcfcri- 
pta  Logrftica.  quaieunque 
MBN  &  inea  AB  =  1 . 
Fiat  AC  =  ay  ducatur- 
que  CM  ipfi  AP  &  MP 
ipfi  AC  parallcla ;  erit 
PM  =  AC  =  a  &  AP 
=•  (  5-  5  54  P^r/.  1  )  . 
Fiat  porro  PQ  =  AB  =  1 ,  itemque 
QT  ipfi  AB  parallela ;  erit  TQ= r  ;  /* 

(J  302  4ritt>.St§.  z6$Geom.). 

■ . 

COROUARIUM. 

17*.  Qnoniatn  currr  fubtangenj  i:U  con- 
fl4n*i  «quatio  propofitaad  Logatithmicatneft . 


S  C  HO  L  IOK. 

*7j.  VUmf  fi  (ubtangtnt  Legiftie*  fmtrit  I  t  U  j 
tadtfinttur  prr  *X  =  y  . 


*74-  Quadrart  fpatium  Logifticwp 
interminatum  KPMl  . 

Srt  Logift/ea;  fubtancens  PT  = 
la>  PM=>,  Pp  =  <&;  eric 

(t.UiAritb.) 


'a  =  /v 


Udx  =  dy:y  ($.245) 
</x  =  dy:yla 

 ydx=ydy :  yia=dy:UK 

fydx  =y:/a=y(z:/a)=z?M..PT 

COROLLARIUM  E. 

275.  Spatium  LogifUcum  interminatum  KPMI 
eft  trangull  fubtangente  PT  ,  tangente  TM  &  ft- 
miordiMta  PM  cootentiduplutn  (<T.jo*©rw». )  . 

Ct>R  O  L  L  A  R  I  U  M  1. 

*7«-  Ojionirfnr  fpatium  KPMI  =  PM.PT£ 
ISOK  =  SQ.  PT  (  ff.  »74  )  i  «it  QPM«  = 
CPM-SQ_)PT  ,  b«  ed,  fp»tiam  mtet  duas 

ftoal- 
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fomlordintttlitttefceprnm  aequale  reAanguloex 
fubtangentein  dlfterentUm  femIordin«t*rum. 

Problem  A    1 18. 

777.  Cjilare  folidum  Loyfifcum  ex 
rotatione  fpatii  interminati  KPMI  cir- 
ca  afymptotum  PK  geuiti  (  Vid.  Fig. 

Quoniam  ($.  274) 

dx=dy.yla\  erit  (S-*97>-  

tfdx :  ir  =  py xdy :  xryk  =  fl^ : 
fpyzdx;zr=py*:*rU. 

COIOLLARIUM  I. 

*7J.  QudnUm  py%  :-r  eft  circulua  radio  PM 
—  ,  de(S?iptns  (jf-  i97  ),  »  '*.UaC 
drui,  cujus  bafi.eadem  efl cum  bafi fol idi  log  1- 
ftici  ,  «ititudo  vero  t :  %l*  feu  TPT  (  §•  J4* 

)  •      . :  —  - 

CoR-O  L  LARl  U  M  2. 
*»o.  Eft  ergo  folidum  iftud  logiftjcum  «d  co- 
„um  ,  cujui  «Ititudo  fubungens  PT  ==  i  , 
femidUmete*  bnfis  PM  =  y  .  >"  P>  •*r/-.*J 
£*:6r/-,  boceft,  ut*»d  *feuue««d  4,  «ut 
ut  S  »d  t*4P"rt'  i  ). 

PllOBLEMA  H9- 

»8o.  Determinare  fubnormalent  Lo- 
gifiica-  (  K«/.  F*g.  $ .  1 74  )  • 

Quoniam  ladx=dy:y    (  $.  174  ) 
crit        dy  =  yladx 


Problema  iio. 
xS  2.  Determinare  fubtangentem  cur- 
v<e  exponentialit ,  a4  quam  x  zs  y. 
(ftioniam  x/x  =  fr  (  $.  $4*  ^ritb. ) 
crit  /xa1*  +  xdx :  x  =  dy  :y  ($.24?) 

ylxdx  •+■  y*fe  =  dy 
Ergo  fubtangens  y</*  :  dy  (  $.  10  )  = 
y</* :  (>/xix  +  ydx  )  =  1 :  ( lx  +  1 ) . 


ydy:dx=y*iadx:dx  ($.35) 

=y*/*  =  >t:ir 

Eftnlco  fubnormaiis  tcrtia  propor 
tionalis  ad  fubtangentcm  PT  =:  1  :la 
«3c  fcmiordinatam  PM  =  y  • 

COROLLARIUM. 

*tt.  Quodfiergo  p«r«boU  defcrib«tnr  ,  eujus 
par«mcter  fubt*ng«uti  logifticx  asquali»  }  femi- 
ordin-itx  parabolas  e«dem  fuut  cum  femioxdina- 
ti>  logiftU» ,  illiu««utem»bfeJ«Ubnjus  fubnor* 
anale*  «quantur. 

fPoJ/i$.Oper.  Matk.TJ. 


Eft  itaque  PT  tertia  proportiana*. 
lisadAB+AP=i  +  ft&AB  =  .i 
($.268). 

P  R  O  B  L  E  M  A  121. 

28  j.  Determinare  fubmrmalem  cuiu 
v*t  adquam  xx  =  y . 

Quia  ylxdx  +  ydx  =  dy  (  $.  282  )j 
erit  fubnormalis  ydy :  dx  =  (  y*Ixdx 
+  yVx):     (  $.  35  )  =yVx  =" 

i>*  (/*  +1)-  >• 

Quxrcnda  igitur  eft  (  Vid.  Fig.  pr*>: 
ced.  )  ad  AB  =  1  &  CG  =  y  tcrtia 
proportionali*  y*  &  hinc  porro  ad 
AB  =  1 ,  AB  +  AP  =  1  +  /xatque 
lineam  invcntam  y*  quarta  propor- 
tionalis.. 

Ttt  PRO- 


pROBLEMA  122. 


i$ Elementa  Analyfeos .  Pars  II  Se8.  UL  Cap.  II. 

P  R  O  B  LE  M  A  124. 
286.  Jnvenire  tcquatioaem  ad  cur- 
vam,  cujurfukangen/  =ri:(i-f /x). 
r;  Quoniam  1 :  (  1  4-  /x  )  =  y</x :  */y  ($.20) 

crit    dy  =  y(  1  +  /x)</x 


1  ■ 

\ 

 V  - 

£      C  B\'W 

nV- 

184.  Deteminare minimam applica- 

7,  <*</£«< 


ftfw  SR  in  curva  exponcntialt ,  **  <*  quam 
xx  =y. 

Quoniam  >/x//x  4*^=^(^-181); 
fiat  ylxdx  -f  y^/xzr  o  (§.  6  3  ); 

crit     /*  +  1  =  o 

Fiat  ergo  AO  =  AB  =  1 ;  erit  OV 
=  AR  =  x($.  5S3/W-  1;). 

Quodfi  pro  /x  in  aequatione  curvse 
xlx  =  Iy  (  §.  281 )  fubftituatur  valor 
modoinventus  —  1 ;  prodibitx  r-— - 
/y .  Fiat  igitur  AQ= VO  = «— x ;  erit 
"NQj=y  (  §.  cit.part.  1 ) . 

P  r  o  u  E  m  a  xaj. 

a*  S-  Quadrare  curvam  exponentia- 
ftm ,  adquamx  =  y. 

Quoniam  elementum   arere  yj.v 

tf$-9*);  crit  area  curvae  =fxxdx  = 

<fiproxponatur  i-f  v)v+  7**4- 7i»3 

+  Tf44-iI7t»5+  T^&cininfinirurn 
($267). 


i/> :  y  =  dx  4-  /**/x 


/</?:>  =  /y  ,f(dx+lxdx)  =  xlx  (£143) 


/y  =:  x/x 

>  =  (§H7.UiAritb.) 

Problema  125. 
287.  Invenite  aquationcm  ad  cu> 
vam ,  cujur  fubmrmalir  y*  ( lx  -f- 1  )  . 
Quoniam?*(/x4- 1  )  =  ydy.dx  (£.*$) 

erit    y*(lx  +  \)dx=ydy 

 ,  yi 

Ixdx  +  dx  =  dy.y 
xlx  =  Iy  ($.243) 


*  =>  ($-3  3  7- J4 
Problem  a  126. 
288.  Jnvenire  aquationem  ad  cur- 
vam ,  cujttt  fubmrmalis  y*la . 

Quoniam  yVa  =  ydy:dx  (§.3$) 

erit  yxladx=ydy 

ladx  =dy:  y 


*l*  =  b  f$H2) 

*x=.y  ($.341.,***.) 
Eft  ergo  Curva  quxfita  Logarith. 
mica  vulgaris  fcu  Logiftica  (§.  272  ) . 
Problema  127* 
at  9.  Jnvenire  aquationem  ad  Cwr- 
vam ,  cujut  area  (  2x*ix     X*  ) :  4U .' 

Quoniam  ($.98) 
(  Axlxdx  +  2x</x  —  2x<&  ) :  4/*  =  >*/x 

 .  1  ;   

erit    4x/y  —  tyla 

xlx  =  y/a 


*r  Cnrva 
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Curvahaecvi  pro- 

w  ftruitar  ope  Loga- 
rithmicat  vulgaris 
MBN  .  Sit  nempe 
AB  =  i ;  qua*inin- 
£nitaju  producatur . 
Fiat  AD=*&AC 
=  x  ,  ducanturquc 
DL&CMipfiAP, 
HL  &  PM  ipfi  AC parailcis ;  cnt  DL 
= AH=/a  &  CM= AP=/*($.  168) . 
Fiat  AF= AH  &  ducatur  FE  ipfi  CG 
parallella,  pcr  A  vcro&  E  rccta  AG 
ipfl  CM  continuatae  in  G  occurrens  ; 
crit  CG=x/x :  la  =y  (  $.  *68  Geom. ), 
idcoquc  punftumG  in  curva  quxfita, 
qu*  definiturperx*  =*  . 
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COAOLLAAIUM  X. 
»90.  Quia  l*d*  +  i*  =  l*h       (     *4  J  ) 
erit       V*  =  :(/*t') 


y-/W,y  =>/-:(/*  +  »)  (£•*«)• 
E(l ergo  fubta ngen»  curvse  hujus  exponentleli* 
quarta  proportiouali»  ad  AB  -J-  AP  ,  CG  &  con- 
itanteu  AH. 

CoROLLARIUM  Z. 

xoi.  <^ia(/*^*-f-/jO:/*:=-M  £•*$<>)>•  erie 
yiy  :  rf*  ==  y  (  /*  +  1  )  •  M0:3$)  ,  ideoque  fub- 
normalis  curvas  huju»  exponeiitiali*  eft  quaria. 
proportionalisad  conftautcm  AH  ,  ad  AP  fAB 
Sc  ad  CG. 

COROLLARIUM  J- 
191.  Eft  ergo  fubtangens  ad  fubnorroalem  ut 
>/«:(/*•+•  i)*d>(/*  "T"  *  ):/*»  hoc  eft  ut 
ad-(/a  +  1  )*($•  ,l*  P*"*  1  )•  Quare  quarfra- 
tum  compofit*  ex  conftante  AB  &  variabili  AP 
eftad  quadratum  eouftaatia  AHut  /ubnormalii 
curv» exponentlal 1»  ad  eju»  fubtangenten»  • 


S  ECT 10    QJU  A  RT  A 

D  E      C  A  L  C  U  \  O 

I>IFFERENTIO-DIFFERENTIALI- 
C  A  P  U  T  PRIMUM 

De  'Natura  Calculi  Diferentio-Diferemialis „ 

j  DfcFIHITlO  IS. 


Dr^TINlTlO  14- 

a  9  3,        ^/r«/«/  differentio-difeten- 
">//'  *ft  mcthoduS  quan- 
titatcs.differcntialcs  dcnuo  differen- 
tiandi. 

COK.aLLAR.IUM. 

»94.  Quoniam  fignum  differentialis  eft  i($.  8) ,' 
dirTerenhale  ipfiu»  dx  erit  iix  idifierentiaie  ipfm* 
Mxttitiddx  &  ita  porro. 


.  porro  ■ 
H  YPOTHtfSIS. 


195- 


196.  Differentialt  primi  gradtit  eft 
infinitefima  quantitatis  ordinariee,  %tt 
dx.  Ditferentialc  fecundigraduf  eft  in- 
fmitefimaquantitatis  differentialis  prjr 
migradus,  veluti^x,  dxdx  vcl  dx% , 
dxdy  ,  Differentiale  tertii  graduf  cit 
infinitcfima  quantitatis  ditfercntialia 
lecuridi  gradus,ut  d^x/Ux  ,  dxdyd^ 


5.  Scribantur  ddx ,  I  &  ita  porro . 

&.c:£<mt?**diofiitfdlx>  d  x,  d  x  &c.   1  Tt;  x 


PRO- 
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P  R  O  BIE  M  A  tl%. 


X97.  Jnvenire  reguiaf  differentiandi 
differentialia  quscunque  data. 

Resolutio. 

Eodem  prorfus  modo  inveftigari  pof- 
funt.,  quo  fupra  invenire  docuimus  re- 
^gulas  diflferentiandi  quantitatesordina- 
xias  ($.17.19):  id  quod  uno  alteroque 
exemplo  oftendere  libct . 

E.gr.  Ir  Sit  ftveftigandumdifferentiale  ipfius 
*4x. 


Fiat 
«xit 


dx  —  v  :  * 


"Filt 


erlt 


dx  =z  » 


(  xdv—  vdx  ) 


jr  W  —  xdv  —  vdx 


vdx  +  *W  =  *</» 
jkoc  eft  ,  *b  p  —  jm/jc , 

xJx*  rH  *  W  —  ></* 
</**      xJ*  x  —  </p 

Differemiarur  erxe*  *</•«  eodem  modo  ,  quo 
dux  quantitates  ordinarix  fe  mutuomultipllcan- 
tes  dincrentiari  folent  (  §•  »*)  • 

II.  Sit  differentiale  ipliux:/*  i«T«ftigan- 
«iuru< 

Fiat  *:«/>■■  —   

js  —  vdx 


dx  —  vd%x  +  j/*</ff  per  caf.  prxced* 
Jx  —  vJ*x  —  JxJv 
Jioceft ,  el»  =r  *  :  dx 
dx  —  *,/**  ://*  =  (</.»*  —  xd%x  ):Jx  —  dxdv 


(Jxx—xJ%x):Jx*  —  dv 

DitTeraniiattrr  haqae  *  :  dx  eodet»  roodo,  quo 
«juantitates  ordinarix  fe  mtuuo  dividcntes  diffe- 
rcntiari  foleut  (  «J.  19  )  » 

III.  Sit  dlfler.ociaU  ipfitu  ✓**  iardtigan- 
dua . 


4%x 


r=  ( «Wt>—  *j/*x ) :  Jx%  per  eaf.* 

rf**W  —  Jxdv  —  vJ%x 


vJ%x  +  </*  W  =  </*V» 

hoe  eft  ,  ob  »  =:  </** 

***  V**  -+-  </*  W  =  xixxJ%*  -=z  dxdv 
xdxd%x  —  dv 

Differentialiutu  igitur  potentix  ,  veluti  Jx%  , 
eedem  modo  differe«tian:ur  ,  quo  potentix  quan- 
titatum  ordinariarum  differentiari  lblent(d'.  13 
&  feq«j  ). 

CoROLLARIUM  X- 

»9».  Cum  differentialia  coiupoGta  aut  fe  tnu- 
tuo  mutiplicent  ,  aut  fe  mutuo  dividant,  aut 
potentix  five  pcrfecjx  ,  five  impcfeilx  differen- 
tialium  primi  gradus  exiftant  ;  difforentialia  eo- 
dem  modo,  quo  quantitatcs  ordinarix  ,  diffc- 
rentiautur . 

CoROLLARIUM  2. 

109.  Caieulus  ideo  differentio-differcntialis 
iioucftdiverfusacalculoditIcrentiali(£  193) . 

ProBLEMA  129- 

300.  Differentiare diffetentialia . 

Resolutio. 

DifTerentialia  con/idercntur  inftar  or- 
dinariarum  quantitatum  &  cx  cir- 
cumftantiis  cafuum  fpecialium  di- 
judicctur,  quaenam  fint  variabiles, 
quaenam  conftantes .  Ipfa  vero  diff "c- 
rcntiatio  abfolvatur  pcr problcmata 
cap.  1  fetl.  1  (vi$.  299  ). 

E  gr.  Sit  dlfffrentiale  denuo  differentiahdi 


CAPUT 
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C   A   P   U  T 


II. 


De  uftt  Calculi  Differentio-Differentialis  in  invenundo  Punfio 
Flexus  Contrarii  Curvarum . 


Definitio 


l oi.  ~T~yUn£ium  fiexut  contrarii  eft 
XT  punctum  M,  in  quo  curva 
AMS  fleclitur  in  partcs  contrarias ,  ut 
fcilicct  axi ,  aut  pun&o  cuidam  fixo  , 
convexitatem  obvertat  ,  cum  antea 
concavitatem  obvcrtcret  .  Vocatur 
Puntlum  regrejfuf,  fi  curva  in  contra- 
rias  partes  flcxa  regreditur  verfus  ver- 
ticem  A . 

Problema  130. 

301.  Determinare  punftum  fiexuf 
contrarii  in  curvif  ,  quarum  ordinat* 
funt  inter  fe  paralleU. 

Resolutio. 

Sint  (  Vid.  Figuraf  prtced.)  c\\xz  cur- 
vse  AMS ,  quarum  unaaxi  concavita- 
tem ,  altera  convcxitatem  obvertat  . 
Ducatur  tangens  TM ,  fintque  PM , 
fm  &  QS  infinitc  propinqux  ,  &  Pp 
=  pQjhoc  eft ,  dx  fit  conftans.  De- 
jriittantur  ex  punctis  curvarum  M  & 
m  perpcndiculares  MR  &  mr  .  Quo- 
niampw  ipA  QSparallela,  perbypotb. 
crit  angulus  m  =  S  (  §.  i%i  Geom. )  . 
Scd  MR  =  Pp&  «r  —  pQjerbypotb. 


ideoquc  MR  =  mr  (  $.8  7  Aritb .) .  Er- 
oo»R  =  rS  (§.  x 5 1  Geom. ) .  Eft  vcro 
Sr  >■  Vr ,  quando  curva  axi  concavi- 
tatem  obvertit,  &  Sr  <  Vr,  iquan- 
do  convexitas  curvx  axem  refpicit  . 
Quamobrem  incafu  priori  difterentia 
femiordinatarum  dy  continuo  decre- 
fcit ,  in  poftcriore  autem  crcfcit ,  fum- 
ta  abfciflae  difterentia  dx  pro  conftan- 
te .  In  punclo  itaquc  flexus  contrarii 
differentia  femiordinatarum  dy  eft  mi- 
nimum  aliquod  ,  quando  curva  pri- 
mum  ad  axcm  concava ,  dcinde  con- 
vexa;  maximum  vero  aliquod ,  quan- 
do  curva  ad  axcm  primum  convexa  , 
deinde  concava .  Invenitur  ideo  illud 
punclum ,  fi  fiat  d*y  —  0  vel  d*y  —  00  , 
hoc  cft,  fi  fumta  dx  pro  conftajfte,  valor 
ipfius  dy  denuo  difterentietur(  $.  joo) 
&  quae  prodit  differentia  vel  nihilo, 
vel  infinitojequalis  ponatur; 

CoROLLARIUM. 

303.  QuoHfi  xquatio  ad  cnrvam  ignoram  de- 
tur  j  invcniri  poteft ,  utrum  convexitatem  ,  ati 
concavitatem  axi  obvertat ,  fi  ex  aquatione  dif- 
fcrentiali  eruatur  ratiow&  MR.  £•  gr.  Inpa- 
rabol*($.  388 P"'-  0 


idcoque sdx  zzz  -ydy 


a  :  *y  zzz  dy  '•  d* 
hoc  eft ,  m  : » V«  r=.dy.d» 
Crefcente  id«o  abfctfla 


decrefcit  ratio 


a  : »\T« ( $.»05  Ariti.)  •  Quare  eum  J*6tcon~ 
ftan»,  ptr  kyp»tb)  dy  decrefcere  debet  (  §.  104 
Anth.  )•  Pacabola  igitur  conflanter  concavita- 
tem  axiobvertit  ,  ideoque  pun&um  flexu*  con- 
trarii  habet  nullum. 

PRO- 
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304.  Determinarepunctumfiexuf  con- 
trarii  M  i«  Cychide  AMN  natur<ey 
itt fit  AQB :  BN  =  AQkQM . 

Sit  femiperipheria  circuii  gcnitoris 
AQB=p,  BN=*,  AB=  1 ,  PQ=i>, 
AQr=? ,  AP— x4PM= Qaoniam 
f  f  r  bypoth- 

AQB:BN  =  AQjQM 

at 

/>  :  *  =  r- 

crit  PM  =  PQ+QM=  v +  az  :p  ■ 
Eft  ideo  aequatio  ad  curvam 
y=v  +  *Vp 

unde   dy  =zzdv  +  ad^.p 
Sed</?#=  4x :  2  V(  x  — **  )  (§.  1 5  7)  & , 
ob  t>=V(x— x*)  ($.  n7P*rt~  O, 
dvzzz(dx  —  2x</x  ^) :  2  V(  x  —x*  ) . 

Ergo  jpdyzz:  (pdx—zpxdx+adx) :  V 
(x — x* ).  Quodfi  ideo  dx  {umatur 
pro  conftante  ;  erit  (  §.  500  )  2/*/*> 

=  —  2/>V(  x  —  x*)  </** :  (  x  —  x*;  — 
(pdx%  +  ^pxdx^— adx?— +4px*d*z  + 
%axdx%  ):(x  — ►  xl)iV(x  —  x1 )  = 
( — 4/>x+4/>xl  — p  +  4/>x — a  —  4/** 
-f-  idx)^1:!^- **)VCx— -*»)  = 
{%ax—p—aW  :%(x— x*)V(x— **). 
Qiiarc  (£.  joi) 

(2rfx — p—a"dx% :  2(x-^«*)VCx— x*)=o 
2<*x — p — >a  =  o 

- 

rax  jzza+p 


Ergo  CP  =  AP — AC=X — 4  = 
p;2<*.  Eftidco*:/>  =  T:CP 

BN:AQB  =  BC:CP. 

Problema  11%. 

305.  Determinare  puntlum  fiexur 
contrarii  in  burva  ,  4</  quat»  ax»  = 
Cx*  +  a*)y. 

Quoniam  axx  =  f  x*  +  ax)y 

erit  ^1:^^^)^:/ 

xax  *ix       23  *xHx  — Tnx  3.U   "T 

(.«*  +  a1   ^ 

hoc  eft»  ^^taW^^^y 

Quodfi  ideo  dx  fumatur  pro  confta  a- 
te,  reperietur($.  500) 

((  ra  x*  +  44 5x%~r-ia7)dx 

— .  ff*  V  )  </xl ) :  ( x*  -f     )*  =  (i*7— ► 

6*Jx4~4*V)</x* :  (xl+**)*=</V 

Quare  (  302  ) 


(8*V 


2^ 


6<*3x* —  4*yxx  =  o 


?x 


za  zx*  =  o 


•»  + 


V  =  *» 
V7**  =  * 

Quodfi  valor  ipfiusx*  iq  xquationc 
data  axx  =  (x*  +  <**)>  fubftiruatur: 
prodibit 


4** 


Quare  fi  W  &  |*  j»  , 
angulosroclos,  pundtum  flexuscontra- 

riidctcrniinatur,  iitnc  curva  nondum 

fucric  dcfcripta . 

PRO- 


Digitized  by  Googl 


De  Fun&o  Flexus  Comrariu 

Pr'obEem  A 
306.  Determinare  punilum  fiexuf 
contrarii  in  curva,  ad  quam  = 

Quoniam  +Px  =  xfy^—y* 

erit  \bldx  =  +b*ydy  —  ^^dp 

b3Hx     ^_  . 

Porro  quoniam  <fe  conftans  ,  rcpe- 
rietur  (^.joo) 

^  =  n^— =  0 


?=Vt*1 

Subftituatur  "hic  valor  in  aequatione 
adcurvam4J3x  =  zb*y*—y*;  erit 

4*3*  =  T*4--^4  =  -^4 
*  =  ,';b 
Quodfifit  x  =  o;  eric 

-*V~ /  =  o 
=  ** 


519 

Curv*  igitur  hujais  dwftiu  eft  pror- 
fus  mirabilis. 

Probiua 


*34- 


7.  Determinare  punBum  fleaur 
riiincurva ,  adquam  ay*  =  x* 


30 

contrariiincurva 
—bx* 

Quia      =  x 


crit    taydy  =  ^xVx  —  rbxdx 


A    —  3x*tlx  ~  *b-'U 

*^  —  _-y~ 


dzy=z(iiaxydx%—~4abydx* — bax^ttxdy 
+  4abx4xdy):*ay  =  9 
Hinc 

{  I taxy  —  A'h  )  JiZ  —  (  6j**  —  4<iAx  )  dx  ly 


(  6\  —  tb  )  yd»           t   (  ix'1 —  tbx  )  A' 

1  —  2bv    ^ 


lay 


Vi*1  =  y 
Quodfi  ponamus  </y  =  00  ;  erit  ob 

*'dx  )  =  4> 

— y*  =  0 


*=> 
in  cafumaximi  (^.  6  3  > 


(  iix-.4.0„;y1=(3x*- 


Jioc  cft , 


1«*«*+  tb*xx=  9*4—  H*«?  -t-  *h-> 


3x4 —  4^x5=i 

3x  —  4_«  =  0 
3*  =  4*~ 


Subftituatur  valor  ipfius  xin  acqna- 
tionc  data  ay*  =  x3  —  ix* ;  reperiei  zr 


>  7 
r 


ideoque    x  =  ^ 


7  =  TV(_-3:3*). 
Problbma  135. 
308.  Determinare  fuu&um  Jkxttr 
contrarii  in  curva  ,  ad  quam  y  —  a  = 

Quohiam  y~—a  =  (x~-_Q 

erit   _/y  =  7(x  —  af™Jx 
Quodii  ergo  _/x  fumatur  pro  conftan- 
rcpcrictur 

_ry  = 


< 

jte; 


<(  zo    Elementa  Analyfeos .  Pars  II.  SeSt.  W.  Cap.  II. 


—  6  =  0 
Quoniam  nullus  valor  ipfius  x  prodit 
inhypothefi^  =  o,  ponatur 

—  td*1:  2sV(*-- -<*)7  =" 


oo 


crit  2sY,(.v— a)7  =  o 
x  — >a  =  o 


*~a 

PHOBLEMA 


309.  Determinare  puntlum  flexut 
contrarii  in  curvis ,  ijuarum  femiordi- 
nat*  CM,  G»,  e%  pttnclo  fixo  C  du- 
cuntur. 

Resolutio. 
Sit  Cm  ipfi  CM  infinite  propinqua 
&  CM  =  y .  Tangat  TM  curvam  in 
punclo  M.flc  occurrat  ipfiCT  adCM 
perpcndiculari  inT.  Erigatur  etiam 
O  pcrpendjcularis  ad  Qm  &  ducatur 
tangens  tm  ad  pundlum  w,  qux  ipfi  Ct 
in  t  occurrct .  Secabit  autem  tangens 
TM  perpendicularem  Ct  in  L ,  -crit- 
que  Ct  <{  CL,  qnando  curva  puncto 


C  feu  polo  eonvexkatem  obvertlt  ;  aft 
cadem  Ct  >■  CL  ,  quando  cnrva  eft 
verfus  polum  C  concava  .  Igitur  in 
flexus  contrarii  punc~to  Lf  =  o .  Dc- 
fcribatur  jam  cx  centro  C  radio  CM 
arcus  MR  zrzdx  &  radio  CT  arcus 
TH  ;  erit  ob  MCT  =  mCt  (  §.  14S 
Geom. )  MCot  =  HCT  ($.91  Aritb. ) , 
confequcnterarcusTH  MR(^.  141 
Geom.  )  .  Porro  TCM  eft  re&us  per 
conflrutl.  MRjw  itidem  rectus  ( §.  38  ) , 
ideoquc  TCM = MRw  ( §.  1 4 s  Geom.) . 
Et  quia  TMC = MwC  +  MCw  ( §.2^  9 
Geom.),  &MO»  =  o;  eritM/»R  = 
TMC ,  confequenter  ($.267  Geom. ) 
WR:MR  =  MC:TC 

dy  :J*=  y  :  # 
Et  ob  arcus  MR  &  TH  fimiles  perJe- 
monflrata ,  erit  (  § .  4 1 3  G«w.  &  $ .  1 7 1 
Aritb.) 

CM:CT  =  MR:TH 

y  :-£!=  </x 

'       dy  <1y 

Denique  cum  verticales  ad  L  /int  se- 
quales  ($.156  Geom.)  ob  infinitc  par- 
vum  LCT  vero,  MLC=LTC  (  $.239 
Geom.  )  &  H  rcdus  (  §.  38  ),  MCT 
itidem  reclus  perconfiruil.  erit  ($.  267 
Graw.) 

CM:CT=TH:HL 

7      dy  dy 

Ergo  HL  =  </x3:</y* 

Eft  vero ,  ob  CT  =  ydx :  dy  fumto 
arculoMR=//*proconftante,  /H  = 
(  dxdy%  — ydxdfy ) :  <//  ( $.3 00; .  Ergo 
f  L  =  rH  +  HL  =  (  dxdy^—ydxfy 
+  dx*):dy\ 

Fiatjamd^-^j^±i^  =  o 


crit    </y*  +  </**  ==>^l> 


PRO- 
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Punfo  Flexus  Cmrarii. 


Probcemx  m- 

5 10.  Determinare  punHum  flexur  con- 
trarii  in  concboide  Nic 


Sit  AB=7M=<*,BC=J ,  C* =*, 
CM  =  y ,  Mr  =  ^ ;  erit  mr  =  dy&. 

z  +  a=y 

dZ  =  dy 

Porro  Bq  =  V(^*— P )  <  $•  4*7 
Ceom.)Sc  duc"to  arculo  qt ,  erir  ob  re- 
&os  f  &  B,  atquc  S  &  a  nonnifi  in- 
firrite  parvo  angulo  <fCb  diftercntes 
($.139  Ceom.  ).ideoque  sequales{  §.  4  ) , 
/\Sqt<A  &  BCq(§.  xf>l  Gcom.,  con- 
iequentcr 

Bq        ;BC=Sf:  tq 

Et  ob  icaores  Qr  &  CMr  fimi- 
lcs,  cft 

C?:  =  CM  :  Mr 

u,  bidt  -f-  ahdi 

Undc  dx=(hdz+"Mz>  *  VCt*— ^1) 


P)=jzdxY(z%— +*VrA:  V(r* 

—  £*)  =  (  2?a— r  )        :  V(  > 
&  difterentialc  dcnominatoris  + 
=&/•£  i  repcritur*/*j=(i*£?1— itfJ  + 
»^Wt )        :     + *?)*  V(       *l ) 
_^VU*-*V^* :  (**+**)*  =(^x 
-ab 1  +*?         :  (**  +^)1  Vft1— 
= ,  fubftiruto  valorc  ipfius  dz, ,  (  lab^ 

—  **3*  +^?4;  dxx  :(ab+bO*. 
Quoniam  in  punclo  flexus  contrarii 

yi*y  xz  Jx*  +  &  (5-SoS) 
hinc  tandcm  eruitur 

*( t  +  - )  ( **t3-**1*  +  ?4 )  '** :  ( -*  +  H ) 3 
=      +  (g4— *V  )J*%'.(  ah+bi? 


zdxV(z% 


'bzdz  +  abdz 


^fl^r^l  =  dZ=dy. 

ab  -f-  bt 

Si  itaquc  <fe  fumatur  pro  conftante  , 
cum  fit  difterentiale  ipfius  V(  £  — 
WolfiiOpirJiatb.T.L 


1a\ 


=  4*JX+Z*J*? 


Defcribatur  itaque  parametro  5  par*» 
bola  &  ( $.  Sxxpart.  1 )  fiat  AL=  ~b  & 
Li  =  7<« .  Ex  centro  I  pcr  verticem  A 
defcribaturcirculus :  dico  effePM  = 
z.  NamAI*=LI*+AL*:=7^*  + 
f/**&MR  =  ?-^*,  AP  =  *\*, 
IR  =  ?*:J~t*-  QuareobAI*  = 
MIl=  MR*  +  IR1 ,  tV  +  = 
Vuu 
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$t*    Eletnema  Analyfeos .  Pars  IL  Se0.  IV.  Cap.  IL 


£1"— -*«-*  +  T7*  +*  —  T«?+7T* 


1 


SCHO  tlON. 

•  I  M*  '  siulo^a  twifctt  i(  jif  -0  «*« 

A 


t. 


-  ^tt.  KVjf  intonfahs  nehii  fifa  ftiifftt  ftpttar 
tmrfthlitatio  •  f.i'jt.-'*"'  cirta  /ixtm  CA  dtfi..^ 
ffftmtii  ,  JpAtBto  vtrlitt  ift  C  -*  /rW  /«r/i«» 

Problema  138. 
$  i  i.  Veterminare 
funtlum  flexus  con- 
trarii  in  fpirali  fa- 
rahlica  AMC,  aud> 
generatur  >  fi  axir 
farahU  in  peripbe- 
riam  cimliincutva- 
tur„ 

Quoniam  femiordinatie  PM  ad 
Axem  perpendiculares  ;  in  «eotro  C 
«oncurrere  debent  (  $.  $Z).  Quare  fi 
paramctcr  parabola*  a ,  abfcnTa  AP 
=  t* ,  PM  =  y ;  erit  *<juatio  ad  fpira- 

lempaxabolicam 

,         ...  -• 


.  - .  .. ' 


1.  • 


'avz±  y* 


idcoque    adv  z=z  *ydy~~ 
^  =  i>afy:.. 

Sit  porro  radius  cixculi;*3-:r,  MR 
-=  dx\  erit  CM  =  r«— y  & 

CP:Pp  =  CM  :MR 
r  :dp=z  r — y  *j& 

••^y  —  r</t> 

hoc  «ft,  iubftituto  vatere  mSmdv 
( *ry<#—-  j/</y  ):ar=:dx 

( 4ry — «rjr5  +  4/       :  «V  =  /&l 
& ,  d  dx  fumatur  pro  con/tante , 

irdy1—  «yiyj  -f-  irvd^v  —  ly*d*-y 


ar 


(  r  —  %y  )df  +  (  ry— /  )d%y  =  o 


iv— r 


r)df 

"-***"*"" 


yd  y  ~  _.___  "j'  ;  - 

.  -»  ,  .. 

Habcmus  ideo 

ob  dx*  +df  =  yd*y  (  5.  30*)*)  ' " 

4>5-_.  ,-r>4     , .__  4,  j  „»  __     Va>  —  "*"* '  =♦ 

Hiijus  soiiatjonis  wdut  >  eft  femi- 
ordinau  PM  in  j*unclo  flcxiW  cbrt- 
trarii  .  ft  1  !  o  /«  u 


■-  . .  .  «i  ..».*■  V  ",:it 

-  ,        ■>--  -107» 

Lii      ■  jA 


GAPUT 
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C  A  P 


•  • 


U  T      JU  . 

De  tffu  Caletili  dtjferemiadifferentialir  in  invefligan&is  evolmu 

curvarum  &  radio  Olculi . 

t    lyiFXJirTtO     17-  C(7ROlt  ARI  U  M  J. 

jtj.  Qui*  eVementum  arcu»  M«»  iu  curva  ex 
evolutwue  defcripta  eft  arcua  circuli  radio  CM 
defcriptu»  513),  radiu*  cvolutar  CM  eft  ad 
curvam  Al  pcrpendicuiar  i»  (     jg  )  . 

CoROLLA  R  I  U  M '  4. 

31  ?.  Quoniam  radius  evolutr  MC  iprani  evo- 
lutam  BcFcontrnuotsogtc ,  ceu  e.t  gcncfi  ntanl- 
fe(tua»(,£.  >t]  )j  «u*v*  exevolutione  per  ianu- 
mera  punita  dcfcribuutur  ,  1.  tingentes  in  auat> 
libet  punflus  evolutx  producancux  r  doaec  arcu» 
buanbi  refpondentibus  «cjuale*  ti*nt . 


1«9- 


3pij.  *p  I  curvx  BCF  filum  circum- 


S  plicetur&  Fucccfltve  itcrutn 
ab  ea  abducatur ,  extrerrutas  ejus  A 
__tam  MC  extenfi  curvam  aliam 
«iefcribit,  quam  Hugcniur  inventor(a) 
Curvamex  cwluthnc  dffcriptam\  ficut. 
alteram  f  quse  evolvitur  ,  EvoJutam 
vocat, 

D^rTH  I  T  I<J  1&* 

^4-  PortiofiUMC  appellatur  Ra- 
diur  cvotut<r ,  itcm  Radiur  curvedinis  „ 
'Radiuf  ofculi.  Circulus  cnimy  quira«| 
dio  .evohirarMC  cx  centro  C  detcribi- 
tur,  drcitur  curvam  ex  cvolutioncde- 

CoROLLARIUM    ._.  . 
Evolut*  igitnr  BCP  eft  locus  centrorum 
omnium  ciiculorum  cur  v ara  ex  evoluiionedefcrt' 
ptam  AMI  ofcuVantium . 

CoXOLLAHlUU 
6.  Ouando puo&uni  B  cadit  in  A,  radius 
uta?  MC  equ-tuis  arcui  BC ,  aliae  " 


evol 

ex  AB-&  arcuBC 


(a>  la  Hoe»i»»1.0lcilli:  if'p«t.jvde£  j.fci«V 


SCHOLION. 

.  Mfds-.ittit  4f  curvarum  tfculit  dtietur  iflm- 
firi  Leibnkip  ^  primmt  tvtluttrut*  Hufeuif  • 
narum  in  mttirnds  turvfdinf  turtarurk,  *,w> 
cfttndh.  ) 

Problema  ij^. 
jio.  Determinare  radium  jofculi vel 
curvedinir  incurvir[  quaiuni  femiordh 
nat*  PM  <Sf  pm  funtadaxcm  jerpendf- 
culares(,Vid.Fig.pr*cea\),    /   .,  ; 

Resolutio-  u 
Sit  lcmiordinata />«ralteriPM  irrfv 
nitc  propinqua  i  fit  itcm  radiu*  ofculi 
Cat  altcri  CM  infinite  propin^uus  . 
Ducantur  CE  cc  MG  eidem  aai  AB 
paralkte  ,  <juaruro  CE  lcmiordiriat* 
MP  continuatae  in  B  occurrat ,  Quo- 
mam  anguli  E  &  R  lunt  ret5ti  &  ob 
EMG&  CHm(§.  3i7>re»ftosy  idco- 
rtue  aequales  ( $.  1 4  5  Gem, )  ut  rinquc  an- 
guloCMG  fublato,  EMC=GMwi 
erit(^x»>7  Ceom.) 
MR;      M«     =ME;  MC 


'5*4    Elemema  Analyjeos .  Pars  II.  SeQ.  TV.  Cap.  III. 

MP:PH=    ME     i  EC 

ydy           dx*  +_df%  ■  Hx^Hy  •+  dy  1 

— dxrfly 


J. 


\ 

n.  A  T 

V 

N 


>  ''TT  — 


—  d: 


UndcEC>=ii^l^^l±i 


E  e 


Jam  cum  radius  MC  conftans  intcl- 
ligatur  ,  quamdiu  ex  ccntro  C  arcus 
infinite  parvus  iAm  defcribitur  ,  in- 
tcrea  vero  ME  augeatur  quantitate 
«iifterentialiRw;  erit  radiiofculiCM 
dilrerentiale  nullum  (  §.  7  )  .  Scd ,  fi 
dx  lumatur  proconitante ,  diiTerentia- 
leipfius  MC  eil 

,  t<tyd*y   


«itVKdx*  +  dyx 

dx  T  VX<txT+  dy 

«ttdx*  -f  dt^y*  -f  tdyd_V 
dxVldxz-fdy^) 

dMxa  +  dtdy*  +  tdyd»y 


Ergo 


dxVV,*1  +  dyl  ) 


—  O 


dtdx1  +  dtdy1  ——tdydzy 

Quoniam  mK  ditTcrcntiale  femiordina- 
tac  ctiam  difterentiale  ipfius  ME  ob  PE 
conrtantcm  y  erit  dt  —  dy. 
Quare  dxl  +  df  =  —  ttfy 

(dx*  +dy'):  —  dly  =  t 
Quod/i  itaqnc  cs.  nequatione  ad  curvam 
daram  fubftituatur  valor  ipfius  <//'& 
—  dt*yy  prodibitME  —  t  inquantita- 
tibusordmariis. 

Si  vero  radius  cvoluxae  MC  ipfc  defi- 
deretur(quem  interdum  invcniri  pras- 
ftat  )  fiat  (§.  26*  Gtom.  )  ob  PH  = 
\dy:dx(§.  55  ) 


ME 


<JxldV 
,        dx4  +  idx*dy*  +  dv4 

—  7*7* 

-  ''v6  4-  *jx4dya  +  dxMy4 
  dx^V1  

-\  q r ^1  dx*  +  ?dy»dx4  +  ?,ly4dx»  -+  dy< 

MC  =  *  aT^T1  ~ 

 (dx4  +  i.Ktdy*+dy4)(<tx*+dy») 

—   dxTTV^" 

M*»   —  ,lxily  * 

PROBLEMA  140. 

?2r.  Z?4f<»  <equatione  adcurvam  al- 
gebraicam  ,  invenirc  aquationem  ad 
evolutam . 

Resolutio. 

1.  Invcfligentur  quantitates  (  ViJ.  Ft\. 
pncced.  )  BN  &  CN  in  valore  a-b- 
fcifta;  AP  aut  femiordinatae  PM. 
Nimirum  ME  invenitur($.  320): 
unde  fubdu&aPM  relinquitPE  =z 
NC.  Sed  pcr  analogiam  PM:  PH 
—  M£  :  EC(  §.268  Geom.)  reperi- 
tur  EC .  Si  vcro  cx  AP  -f  EC=AN 
fubrrahatur  AB  radius  evolutae  in 
vertice  B  per  prabl.  pracccd.  dcter- 
minandns,  relinquitur  BIST . 

2.  Fiat  valor  ipfius  BN=c ,  CNzrr^; 
&  communis  requationum  reduclio 
dabit  acquationem  ad  evolutam  in 
puris  v&  ^  atque  conftantibus. 

Problem  a  141- 

322.  Invenire  radium  circuli  para- 
bolam  ofculantif  &  ajuationem  ad  ejuf 
evolutam. 

I.  Quo- 
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T>e  Evolutis  Curvarum  &  RoJio  Ofculi .  Sif 


I.  Quoniam  axz=y%  (§  Z%1  paM.i) 
erit  adx=ziydy 
adx:zyz=dy 


—  ^vV-av 
9a\%  = 


*:3 


.      J  a%dx%:Ay%=zdy% 
h.  c.       adx*  :4x  =  dj* 
Et,bdx  fumaturproconftante,  in- 
rcnictur  ob     adx :  2  Vax  =  dy 
—  adx1 :  4X  Vax  = 

Unde  (Vid.  Fig.pr<ec.)  (dx 1  +#*) :  — 
J»y($.32o)  =r  (+xdx%+adx%  )+xVax : 
4*x</x*  =  (*+4*)V*x:*  =  V*x  + 
4xV*x:*=y  +  4xy :  *=  r=ME  = 
PM  +  PE.  Eft  vcroPM  =  >.  Ergo 
PE  =  4xy:/<hoccft,  quiax  =/:<*, 
PE  =  4?1:**. 

Cenftrufli*.  Quoniam  PM  =  Jf ,  TP=  »y*  : * 
(  §.  ai  )  ;  fi  in  T  excitetur  ad  TM  perpendicula- 
risTE  ipfi  MPcontinuata?  »n  E  occurrens }  eri 
PE  =:  Ay*  :  *%y  =  4>  3  •  «*  (  tf-  3*7  )  • 

Quodfi  erpo  ulterius  in  E  &  M  excitentur  per- 
plndicalares  EC&  MC  ad  ME  &  MT  *  eommu- 
nis  inteffeaio  in  C  radium  ofculi  fcu  evolut* 
MCdeterminabit(£.  317)  . 

II.  Quoniam  EC  ipfi  PH  paral- 
lela;  erit($.268Grtw«.)obPH  =  T* 

($36) 

PM.  PH  =    ME   :  EC 
y  :  T*  -7+45L:f*+xx 

ideoque  EC*  =  \a%  +  ™*  +  4** 

ME*  =  ax+  8x*+i6x3:^ 

MC*  =  W  +  $ax+i  xx*  +  i6x  .:a 
Jam  cum  MC  conincidit  in  AB  ,  hoc 
eft,  quando  radius  cvolutae  cft  AB  , 
x  =o .  Quare  ABl  =  \a%  &  hinc  AB 
=  \a.  Ell  idco  BN  =  AP  +  PN  - — 
AB  =  3*  +  \a  —  V-*  =  3*  •  jam 
BN  =  *,  CN  =  P£  =  *i  erit 
9 z=  %x  z.=z^xVax:a 
=  x         ? =  -t>V>»:* 


27*?*  =  i6vJ 

Eu  xquationem  ad  evolufam  Pirabols  Apelle- 
nianS-  unde  intellijjitur  evolutam  parabols  Apei- 
Uniieffe  parabolam  fecunJi  generis,  cujus  para* 
meter-J-4  pararoetri  in  parabola  Apellenian»  • 

III.  Si  MC  in  terminis  analyticis  quae- 
ratur ,  crit ,  fubftitutis  in  formula  ocne- 
rali  (dx%  +dyx)V(  dx%  +dy%):-~  dxfy 
($.  3io)valoribus^/  &  — dly  p.mlo 
ante  inventis ,  MC=  (  dx%  +  adxz :  4 -<  ) 
V(dx%  +adx%  :  ^x)\xVax :  adxl=z  (\x 
+a) dx* V(4»  +*)  4« Vax :  8 axdx  Vx 
=z(+x  +  a)V(4x+a):zVa. 
Quodfi  fiat  x  =  o ;  crit  vi  n.  1  ME 

=  o&MC=*Vi:2V4=t*>  hoc 
eft ,  circuli  parabolam  in  vertice  ofcu- 
lantis  diameteratquatur  parametro  & 
centrumejus,  obME  =  o,  eftinaxc 
parabolx. 

Porro  quia  MC  =  (  4X  +  a ) ^  V(  4* 
+  a  ) :  2  Va  =  (4**  +  a%)  V(*ax  + 
a%):xa\  &  TV(4^+^)  =  MH 
fcu  normali  (ctcnim  MH  ($.417  Cfom.) 
= V(  MPl  +PH*  ) ,  MP*  vcro  ($.  1 8  S 
part.  i)  =  T*x,  &  PH*(^.56)  = 

La*y,  erit  MC  =  Sgr- .  Eft  autem 
8MHJ  cubus  duplat  normalis  MH ,  fi- 
cuti  ia%  duplum  quadrati  parametri . 

-  MHl 


Cenftrunh.  Fiat  «  :  iMH  =  iMH  : 

4MH1  4MH1  »MH3  , 
»MH :  ^  —  T~~ '  ~ T1  '  h0 
ratur-  ad  paranietriim  fit  duplam  normaleui  *MH 
quartacontinue  proportion>lis »  «rit  ejul  dimi- 
diumradius  ofculi  MC. 

quoniam  etiiro    MC  =  4MHJ:«*  ,•  erit 

ctiam« :  MH=MH:-^"&  MH 
MH*  MH3 

-— — :  ——5 — »  hoc  eft  ,  quzratur  ad  parame- 

trum  &  normJlem  MHquarta  continue  propor- 
tionalis,  rrit  ejus  «madrupla  radius  ofculi  fcu 
evolat^M'-.  PRO- 
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Sit    EUmenta  Analjfeot .  Parr  II.      JVlCaf.  III 

P  R  O  B  L  E  M  A     l+U  ' 


•4  U  I 


y&q  Idoiq  81 
+  V-  ►  + 

J»3T.  Determinare  radium  ofculi  feu 
cvolutte  MC  /0  infnitif  parabolir  aut  pa- 
•abo/oidibur  ~ 

Ad  infini  cas  paraboras ( §.  5 1 9- r*.  1) 


Quontarn  ad  rirculum  (  $r  177 
part.i)  w 

erit    xydyznxrdx — r 

1 

ydy=zrdx—xd, 
Quare  fi  </*  fumatur  pro  conftantc : 

df  +  y&y  =  —  ifc*  ' 


mym-*dy=»™-*d* 
Quod/I  ergo  <flt  fumatur^ra  conftan- 
tc;  crit  

(mv—.m)ym-2Jyl  +mym~<dly  —  o 


(m—*x)f*dyx  —  _  ^ 
Quamobrem 

(    4    ) : — ( ^o )  =  cy** 

hoc  cft  y  ob  </**  bs  mxfm'xdyx :  *im"a 

^SSfrV"?^  +^n"W):(»-r) 
C  ^  =(^Vm-,+^m-,»:^r) 

>:(»•—  l)  =  ~i—y-f,  ... 

rfTk»  m — 1/   »  (m—  i  )y 

Sit^a»  «  —  1  ;erit»  =      :  * ,  8r  hinc»*  r=T 
*  —  **>  :  *  T  J  ,Ut  ii>  pj  oblcmaic  prxcexitmc. 
PROBLKMA  I4J. 

2*4-  De::;-tmr.are  radium  ofcuii  tr? 

cir  culo.  1  )(}  *  h/i 


Quare  (  §.  3 10 ) 

Eft  itaque  (  r//V/.  Ffe  pr/^, )  ME. 
=  >,  hoceft,.  pun&umEcadit  inP, 
ideoqueCin  centrum  circulrft($.^&. 
2io  ).  Kadius  igitur  circult  idcm  eft 
cum  radioofculr,  hoc  clt ,  circulus  ,  qui 
circulum  ofculatur,  huic  congruit  Sc 
circuli  evolutacft  centrum  ejus>  >  = 
P  R  O  b  L  H  M  a  144. 

p$.  Invenire  radium  ofculi  in  el- 

lipfi. 


Quoniam  adeHipmtC^zo/vrr.  1 ) 
ayx  ~  abx — bxx 

erir  lavdy  —  abdx  —  xbxdx 


- 


:dyj=  (abdx—.zbxdx):-&V(.abx>~abx*> 
[ob  aly  =za*bx — abx1 

"Undc,.  fi  dx  fumatur  pro  conftantc  r 
d1y=z~4bdx*V(atbx~abxz):Ua*4x 
—  tabx^y  —  iaipdx1-  +4a*6ixdx'l-~ 
4^/^xVx2 ) ;  (  4^^x—  +alxz  )  Y(a*ix 
—abx*)  =r  (.— ^iW+^V^ 
-^V^+^^VWx1-  ^abVdx*  ) : 
ttftx  —  tabxt)  V{axbx—abx*)  =  — 
a3bxJxx  :(l*a'tbx~-Aabxx)  V(a*bx  — 

Nimi- 
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<Sc  N-irtf^-i^x;  rcpcrietur  dD= 
(  axbdx  —  labxdx)  ;  V(  **4x  —  abx%  ) , 


ideoquc 


rfD-N 


NimlrumCD=jViC«VA— -«fa')  mh-juu»  tont;»»«pr6fK.ttWn.i  tu- 

'   quadrupla  ratlius  ofculi  MC- 

C  aROI  IARIUM. 

316.  Si  AP  five  *  =ro:  «irculi  in  A  eMipfi., 
^uj.ntij  AB^rimr  V^*  :  a,  ^  = 

iHx— abx*J  *  Pr.OBLEMA  *4< 

Eft  vero  porro  Quoniam  ad  hypcrbolam  (  §  45, 

yg^^?" £ff  —  P*rt.i)s?=M*x  +  *\  radiusofiuli 

n       ^ii^TST5    «  MCeodcmprorfus^utinproblprx. 

Ouare^ ,  +A  =  ^-4^*  +  ccd.modoinvcnitur(4^x  +  4^*  + 
4^»xx  +4rf*fo— 4^x*  )dx%  :  (  4*V>x  — 


*  V(  **£x  —  *£x* ) ,  confequcntcr  MC 
=  (  dx%  +  dy%  )  V(  dx%  +  d?) :  —  dxfy 
=  ( —  Aab\  +  4*  V  +  4*  *fe 


gratia;  v  v     i<«  *  . 

Eft  vero($44)nor. 
xnalisMH  =  :rV(</xl 
+  dy%)'dx  .  Quare 
C  urn  fi  1 7 = V' — 
i**):V*&VUk*+ 
*,V)=<&Vi>:2V<«** 
_^**)V*.EritMH 
=  V(ahx~  bx%)dx 
Vv ;  ^aV(alx—bx% ) 

=  Vi>  :  ,  con- 
fequenter  MH?  = 
vYV.8a\ideoquc4MH '=vVv:  la  . 

Eft  itaque  MC  =  «Vf!*«  **  = 
4MH5:^: 
■  Co»fir»tti:  MH    —  MH:MH1:* 

.  MH*        MHl  MHJ 

hoc  cfl  ,  «,uxr«tur  id  f  arametrui»  *  &  normaleoi 


3x8.  Invtnirt  radium  circuli  MC  ry- 
chidem  A  MB  i«  M  ofculantir . 

Sit  diamcter  circuh  genitoris  AD 
=  i,  AP=x,  PM=y;  ehtQP^ 
V(x  —x*)  />*rr.  1 ) ,  arcus  AQ= 
f(dx:xy(x~- x*))($.r57),  ideoquc 
PM  =  PQ„+  QM  =  vX*— «•)  + 

f(dx; 
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Analyfet 


/)<l  / 

c£_  

/ 

B 


G 

/■(ixiiVtx-x1))  (  §.  575  part.  i ) 
Quamobrem 


j    dx  — -  zndx  -f-  d*       .'    *d  x  —  *xd  x 

°y—  »v-(S-i')  —  »vt«— *m 

=  *  (i — *)  s  y*  r(t-x)  =  ^vt  «—*)•  r* 

Quodfi  txgodx  fuiuaiui  pro  cunftante , 
rcpcrictur 
^  = 

+  x</x 

Vt*—  xl). 

Unde  ob  </x*  +  d?—dxx  +  </x* 
(i  —  x):x  =  t4x1>--  x</x4):x 

=  dx* :  x ,  eruitur  MC  =  (  dxz  +  ///  ) 
Vt^x1  +  ,/y\)r~  dxd^yi^ixo) 

=  TxA  3  Vt  *  —  **):*/jtSV*  =  *Vt»—  *) 

=  iDQj: §.  417  Geom.).  Nam 

PDl  =  I— .2*+** 

PQ!  =  x^xa 

DQ^=  1— x .  Ergo  DQ==v(i— x)  t 

Cemfirttffio.  Quoniara  tangen*  TM ipfi  AQfla- 
rallda  (  jf.  5*  )  i  TMQ  =  AQP  ( Cj. 133  ctem. ) . 
Ert  vero  AQD  reflui  ("tf.  3'  7  Crom.  )  ,  &  TMC 
itidem  reih»  (  fj.  3i7)  .  Ergo  QMC  =  PQD 
( $■  9«  A'itb.  )  ;  confequenter  MC  ipfi  QD  paraT- 
lela.  ConftrucUo  igitur  talls  eft ;  ducaiur  MC 
ipr.QpparailelacV  fiar  EC  =  EMj  eritCpun- 
«um  ia  «voluu  cycloidis. 


<2  O  %  O  t  L'  A  R  I  V  M     l7  ? 

319.  Si  x  =  o ;  erit  radius  evolutz  *  V1  =  * 
=  1AD  ,  quia  AD  =  1 .  Quare  fi  DG  fiat  = 
AD ;  in  G  terminabitur  evotura  ex  una  parte- 
Si*  =  AD  =  1  >  erit  radiu* evolutz  *V\i"— 0 
=  *V°  =0.  Qiureevolutt  ex  altera parte ia 
B  rerminttur. 

CoROLlAHiUM  i. 

330.  QuodfiBL  ipfiQD  vel  MC  parallei*  da- 
caturj  erit  LBD  =  BDQJ  tf.  »33  Qrem.)  ,  ideo- 
que  arcui  QD  &  BL  (  fj.  3**  Grem.)  chordzquc  co- 
gnomIner($.  *8o  Grom.),  confisquenter  BL  = 
^C  (  tf-337  nrem.  )&  hinc  LC  ipfi  BE  zquali»  & 
paraiTela  (  $.x^rrtom.  )•  Eft  vero  BE  arcuiQD 
(  $■  575 P"**'  1  )  ideoque  &  alteri  BL  ptr  dmtmmff 
xquaiis  .  Quare  LC  zqualis  arcui  BL  (  (J.  87 
Aritb.).  Eft  itaqneevoluta  cycloidi*  itidemcy- 
cloii  zquali*  &  fimili»(  tf.  575 /'*•''• 1  )  i  h°c  eil , 
cycloisfui  evolutione  feipfam  defctibit . 

SCHOLION. 

33I1  Cum  rtdiur  rfruli  mtt  rvotut*  v*l  nqu»litit 
artui  rv,-!utx  ,  *W  nt/mrm  qv*mix«t«  datm  rxcrdst 
(  fj.  316)  ,•  omnri  orcui  rvtkttrtrmm  gromofier  rr- 
elificantur  ,  quarum  rsdii  prr  eonJtruiHonot  goomt- 
iricar  fxbtbrri  poffnnt  •  Umdr  pmtrt  ,  eur  mremt  ey- 
cloidit  BC  fit  tbordm  BLdup/nt  (  $.  168  )  :  rfl  rnim 
rmdiui  rHMM  MGrimfdom  dmplttt  (  ff.  3*8  )  r»*- 
Akm  tyclordii  ipfmamoqmr  eyeloit  tfl  (  ff.  3  30  )  .  t 
innmmtrlts  invtniri  pofft  tmrsmt ,  ^f-r  falttm 
Itomttriet  rrHificmniur  .  Crttrum  milii  tfl  rmdii 
ofeuli  inecntio  ,  fnirn  aremt  cireu/i  ofeu/attrii  fubfii- 
tui  petrfl  prearcu  curva  ,  qumm  efcuiatur  ,  »«  pr«- 
»*.  Itmfpreulumfpkmrieutntmvumobfrrvmnto  Leib- 
nitio  in  Aelii  Erudit.  An.  1686  fubflituitur  pmrabo- 
lieo  ,  #  paramrtrr  parahol*  tfl  diamtttr  eiremli 
tmm  im  ttrtict  ofenlantii  {  (1 .  3 1  ;  )  ficqmm  ptrimdr  ae 
parabolnum  diftantiam  ftci  babtt  qvarta  dimmttri 
pmrti  mqmahm,  j 


Problema  147- 

3  31,  Dcterminare  radium  ofculi  [e* 
ewlutot  inLogaritbmica* 

Quoniam  in  Logarithmica  ($.  54 ) 

ydx:dy  =  a 


tdx : 


dy 


dxdy  :  a  —d^y^  quia  dx  conftans 
Teu  tfy=zydx%:a* \ 

Eft 
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Eft 


De  Evoluiis  Curvarum  &  Radio  Ofculi.  5*20 

t  vero  df  =zy%dx% :  4* ,  ideoque  I     Enimvero  cum  a  fit  fubtangens 
dyx  +  dx%  =  y%dx%  :  *s  +  dxx       gifticae  PT ,  y  femiordinata  PM  ; 
z=z(y%  +a%)dxx:a% 


(dy%  +dxx)Y(dx%+dyx)=d?(yx  +  4*) 


(dx*  -f-dyMVt  dx*  +  dy*) 
— dxd*y 


—  "  — «3ydx3 

_ry»  +  «»Wy»  +  >*) 

—         — ay 


I 


*Eft  igitur  radius  ofculi  feu  evoluta 
z=(yx+a%)V(y%  +  a%).ay. 


Lo- 

erit 

V(/ +a%)  tangens  TM  ($.4 1 7  C«ww.) . 
Porrocumfit 

TP:PM„PM:PH 
a  :   y  —  ^  :PH 

erit  fubnormalis  PH  _>*:*,  confe- 
quenter  TH  compofita  ex  fubnormali 
y% ;  a  Sl.  Cubtzngtntc  a  =(y%+a%):a. 
Habcmus  ideo 

y  :V(-/  +  ^)_ll±^:CM 
h.e.  PM:     TM      -  TH  :MC 

Tenrtma-  In  Logiftica.  radius  ofcuU  feu  e .  o- 
Intx  eft  quarta  proportionali*  ad  feiniordin*- 
tam ,  tangcntem  atque  compofitam  e\  Cubtan- 
gente  ac  fubnormali . 

Quantitas  negativa  eft  ob  valorem 
ipfiusy  inpracfente  cafu  negativum . 

Porro  quoniam<»ycft  fpatium  logi- 
fticum  intcrminatum  KPMI($.  134) 
&c(a*+y%)Y(a%  +  ?*)_TM*;  crit 
KPMI:TM4_TM:MC.  Hobcmus 
itaque  hoc 

Thrcrrma:  Spatium  IogiHicum  irnerminltum 

eil  ad  quadratum  tangeuiis  in  ratione  taiigentla 
1  ad  radium  ofculi  feu  evoluta; . 


S  E  C  T  I  O      QJV  I  N  T  A 

DE  ARITHMETICA  INFINITORUM 
CAPUT  PRIMUM 

De  Natura  ArithmeticA  Infimtorum . 


DEflNitlO  19« 

333.   _  Ritbmetica  infinitwum  eft 
X_.  methodus  fummandi  fe 
rics  numerorum 
WolfiiOpcr.Matb.T.l. 


ftantes ,  aut  earum  rationcs  invefti* 
gandi  < 

Problema  148. 
334.  lnvenirc  fummam  fratlhnum 
infinitarum  ,  quarum  numerator  com-. 

Xxx  munit 
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Sit.  e. |r.  m  r=  i  j  erir /(  \  +  -J-  + ■  T  +  ^iy 
«c.  in  infinit. )  =  t ,  utante  (£.334). 

+  tV  &c  'n 


f/?  unitat  ,  denominatorer  vero 
progrediuntur  in  ratione  numeratoris  pri- 
mttad  fuum  denominatotem . 

Sit  fractio  prima  i:e.  Numerus 
terminorum  cum  fit  inflnitus&  tcrmi- 
ni  continuo  decrefcant,  devenietur  tan- 
dcm  ad  infinitefimam  ( §.  2  ) ,  ideoque 
differcntia  fraftionis  prims ,  &  hujus , 
quac  tanquam  ultiinaconfideratur ,  ipfi 
fraclioni  primac  t:e  .-equnlis  (§.  4)  . 
Divifa  ergo  per  e —  1  dat  fummam 
omnium  terminorum  1 :  (  e 1  —  e )  exce- 
pto  pri-no  ($119  part.  1 ) .  Quare  fum- 
ma  integrac  feriei  1 : ( —  e)  +  i:e 
z=(i+e~i):e*—e)z=e:(e*~-e) 
zzz  1 :  ( t —  1 ). 

Sit  e.  r  t  =  z  i  erit  /(  \  +  ±  +  i  +  ,«T 
,+  TT  &c  in  infinit. )  —  i . 

Sit,  =  3i«rit/(4  +  T  +  »S  +  .*«  &f  i» 
finit.)  =  T. 

Sit  *  =  4  i  «rlt  /(  t  +  VT  +  *T  &  c  in  in- 
finit.  )  =  i  • 

Sit#  =  5j  erir/(T  +  +  -_— &c.  inin- 
finit.)=-i. 

S"  *  =  6 ;  erft/(  T  +  -fT  +  TTV &c  in  in- 
finit.)=T. 

Problema  149. 

$35.  Jnvenire  fummam  infinitarum 
fraflionum ,  «/£*•'  numerator  communii  efi 
unitate  minor  denominatore prinue  &de- 
nominatore/  progrediuntur  in  rathne  uni- 
tatit  addenominatorem  prim.e . 

Sit  denominator  fraclionis  primsc 
zzzm\  erit  numerator  zzzm  —  1 .  Dif- 
ferentia  primi&ultimi  rermini  utpo- 
tc  primo  acqualis  (  per  demonfirata  in 
§■  3H)  ~(m — -i ):  /»,quac perw —  1 
divifa  dat  fummam  omnium  termino- 
rum  cxcepto  maximo  feu  primo  1 :  m 
($.  119  part.  1).  Quarc  fumma  intc- 
grar  fcrici  ~m.m—  1 . 


Sit*»  =  3}  erit/(T  + 
flnit.  )  rr  i . 

Sit?  —  4}  erif /(  *  +  TT  +  TT  &cinin- 
nnic  )  —  1 . 

1  m  •  •  .* 

Schoiion. 

3J6.  Fottrat  idtm  ptr  mtdum  ctrollnrii  tx  pro- 
blematt  pmttdtntt  dtduti .  Ej}  tnim  f  (      -f-  JL  -^- 
&c.  )  =  T  (  tf-  334  )  •  £'go  duplum  bujut  /«•-. 
titi ,  ioc  tfi  ,  i  (  4  +  T  +  )  =  1  — . 

r.tingtntrt  f (  ~  +  jlf  -f        +  -V  &c.  f« 
)  —  1 :  (  ru  —  ,  )  (  ) .  firjc„  «w/,,. 

f/»/w  **/w/  /rr//»' ,  cujut  numtrat0r  m  —  i.fit  ne- 
ctft  tjf  ( m—  1 )  :  ( rn  —  i  )  =  ,  . 

Problema  150. 
J37.  lnvenire  fummam  infinitarum 


fraHionum  ,  ubi  numerator  communis 
deficit  a  denominatore  primte  data 
quantitate ,  denominatores  ven  pro^re* 
diuntur  in  ratione  unitatit  ad  denvnJna- 
torem  primcv .  , 
Sit  terminus primus  =  (m —  n):mt 
qui,  utpote  acqualis  diflercntiac  primi 
&ultimi  (5.334), divifuspcr(«» —  1) 
dat  fummam  omnium  tcrminorum 
maximo  cxcepto  (m  — >n):(m*  — 0) 
(§.  119  part.  1).  Quarc  fumma  fc- 
riei  integra:  zzz  ( m  —  n):  ( mx—~ m  )  + 
(m  —  n):mzzz(m  —  n+mi1 — mn  —  m 
+  n) :  (mz—m)  —  (rn1 — mn) :  (  m1 — , 
zzz(m  —  »):(/»—  1). 

Sit  e.  gr.  »  =  ,j  erit  (m  —  n):(m—i)  = 
(m  —  i  )  ■{  m — 1  )  —  , . 

Sit»=i,»  =  4i  erit/(4-f-  ,V+  -iV&c) 

—  (4-*):(4-i)  =  4. 
Sit*  =*,«.  =  ,  ;  erit/(4  +  tV  +  t+T&c.) 

=  (5-*):(5-i)  =  T- 
Sit»  =tym—6;  erit/(4  +  T\  +  ttt&c.) 

=  («-a):(tf-.,)  =  4. 
Sit»  =*, «=7}  erit/(4  +  -r-T+T&c) 

=  (?—  *):(7—  i)=T. 

Similiter 

Sit «  =  3 ,  „  =  <  .  erit/(  4  +  f  V  +  rfr*c) 
=  («-3):(«-i)  =  T. 

Sit 
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Sit  *=3 »  *=7  5  erlt/(  T  +  TT  +  7+7  &c.) 

=  (7—  3)  (7—  i)  =  f  =  f  • 
Sit  «^J^w^S.erit/t-f  +  tV  +  TTT*c.) 

=  (8-3):(«->)  =  T  • 
Porrt» 

Sit  *=4,«  =  *  »«'•'/"(  T  +        +  TTT&O 

=  («-4):(«->)  =  f- 
Sit  *=4,«=9,erit/"(f  +  -,'»•  +  TTT&O 

=  (9  —  4)=(»  —  O  =  f  • 
Sit  »  =  4,  «»  =  io,erit/"(  tV  •+■  ,  &  4  +  T~E  00 

^rc)=(io  — 4):(io-i)  =  f  =f  - 
&c  &c. 

Problema  151. 

338.  Invenire  fummam  fraflionum 
infinitarum ,  quarum  communit  efi  nu- 
tnerator ,  denominatorer  vero  in  rations 
quacunque  progrcdiuntur . 

Sit  numcrator  communis  =  m,  de- 
nominator  fra&ionis  primx  =  a ,  de- 
nominator  rationis  =»;erit  ferics  fum- 

manda^+  ^  +  ^  +  ^T&c.  in 

infinitum .  Unde  codcm ,  quo  in  proble- 
matibus  praecedentibus  ,  modo  rcpe- 
ritur  fumma  m\(na —  a)  +  m.a  — 
(m  +mn—m) :  (»»—*)  =mn :  (na—a ) 
z=mn:a(n — 1 ). 

Sitegr.w»=5  ,<  =  «,«  =  *;  erit/"(f  +  tt 

-f  ^V&C.  )  =10.  <*-!)=  V=f  =*f- 

Sir/w  =  3^  =5>*  =  *»er«rAf  +  tV  + 
-,'o  +T+5&c.)=ix:5(4-r)=+>=4- 

Sit  w=i,*=7,*  =  *i  erit/Xf  +  -i1* 
-f  T,T+-jV&c)  =  *  7(*-i)=f  • 
S  C  HOLION. 

3JO-  Hec  preilem*  univerfnlhttt  fus  enuct- 
tttntie  emnia  compleftitur  •  Sil  emm  n  »  » 
-—  n  —  I  ,  gui  tft  tsfut  prebtematit  prmttdtnlh  i 
fubfiituth  bifce  valeriiui  infermuU  pr*ftntt  predit 
(ni_|n  ):(n  —  i)u  =  (n—  I  )  :(n—  1  ),  quf 
efi  formuim  preblemmtit  prmctdtntit  .    Similiter  fil 

n  a  }  m=n— 1  ,  tritfumma  =(n  — n):  (  n 

—  i)  )  =  «  ,  ut  fufrm  (  $•  335  )  •  Dtnifut  fim  = 
1  ,  n  =  a  ;  trit  fumm*  =  n:(n  — i)n  = 

(n-i),  Mf*rm-i$.wh 


metiu  hjimtortm.  531 
Problema  isx. 

340.  lnvenire  rationem  fumm*  pro- 
greffionif  aritbmetica?  fimplicit  ab  i  in 
infinitum  continuatat  (1  +  1+  J+  4 
+  5  +  6  fummam  totidem  ma- 
ximo  atqualium  . 

Terminus  primus  =  1  ,  numerus 
terminorum  =  n ,  difFerentia  =  1 .  Er- 
goultimus  =«&hinc/*  ( 1  +  x  +  $  + 
4  +  5  &c. )  =  f  nx  +  T«  (  §.  1  o  7  />*rM  ) 
&  /«  =  «*.  Cum  «  fit  infinitus  nume- 
rus ,  atque  (  $.66  Aritb. )  1 :  «=« :  n%  , 
erit  «*  ipfo«infinities  majus,  ideoque 
«  refpccru  »*  pro  nihilo  habendum 
( § •  l )  >  confequcntcr  T«*  +  f «  =  f  »\ 
Eft  itaque  /*(  1  +  t  +  1  +  4  +  5  &c. 
in  infinitum  ) :/»  =  i»1 :  »*  =  1 :  z 
(  5- 1 14        1 )  • 

Tbtertm*  •  Sutnota  feriei  numerorum  nitura- 
lium  in  infinitum  continuats  eft  <d  fbmmioi 
totidcm  maximo  xqualium  ut  i  ad  t . 

Problema 

34  r.  Invenire  rationem  fumma  pro- 
grejfionit  aritbmetica  fivefinitte ,  five  in- 
finitaty  cujut  terminut  primut  efi  o ,  ad 
fummam  totidem  maximo  etqualium . 

Tcrminus  primus  =  0,  ultimus  — 
v  ,  numerus  terminorum  =  «  ;  crit 
fumma  progreflionis  =f»v($.  107 
part.  1),  fumma  vero  totidem  maxi- 
mo  xqualium  nv .  Eft  ergo  illa  ad 
hanc  ut  {nvzdnv,  hoceft,  ut  lad  i 
(§.  n+part.  1). 

P.R  o  B  L  E  M  A  154. 

341.  lnvenire  rationem ,  quambabet 
fumma  omnium  quadratorum  ab  o  in  in- 
finitum  continuatorum  ad  fummam  tot- 
idem  maximo  aqualium . 

Si  tcrminus  maximus  « ;  crit  fumma 
quadratorum  i»3  +  £»*  +  T»(  §.  10$ 
Xxx  %  part.i). 
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part.  i ) .  Eft  vero  i :  n  =  »* :  »5  (  §.  66 
Aritb. )  :  crgo  ,  quia  i  infinitefima 
jpfius  n  per  bypotb.  erit  ctiam  «*  infinitc- 
fima  ipfius  »3 ,  confcqucntcr  4»* ,  ideo- 
que  multo  magis  ±n  ,  refpcdtu  ipfius 
•7»  pro  nihilo  habendum  (  §.  3  ) .  Eft 
ergo  fumma  infinitorum  quadratorum 
7»3 .  Quadratorum  vcro  totidem  ma- 
ximo  aequalium  fumma  eft  »3 .  Quarc 
illa  ad  hanc  ut  V»3  ad»3  ,  hoc  eft,  ut 
1  ad  1  (§. \x\part.  1). 

P  R.  O  B  L  E  M  A  155. 

243-  Jnvenire  rationem ,  quam  bahet 
fumma  omnium  cuborum  ab  o  in  infini- 
tum  continuatorum  adfummam  totidem 
maximo  aqualium . 

Sit  terminusmaximus»;  crit  fum- 
macuborum  \n  -+  \nl  +4«* ($.105 
part.  1  )  .  Scd  eodem  modo ,  quo  in 
problematc  prauredente,  oftenditur  , 
\n  y  idcoquc  multo magis  >v,  rcfpe- 
&u  ipfius  i»4  tandem  cvancfcere .  Erit 
ergo  fumma  infinitorum  cuborum 
±n  .  Sed  fumma  totidem  cuborum 


(  §.  ao*  part.  1 )  ±=  ~p;»m+l  ih  ca(u 
infiniti,  ob  1  z=.orcipc<Slu».  Sed  po- 
tcntia  maxima  eft  nm ,  ideoquefumma 
totidem  maxima:  arqualium  »m+I .  Er- 
go  fumma  illa  ad  hanc  ut  — »nit 

ad  n  1 ,  confcquenter  ut  1  ad  m  +  1 
(i^xxifpart.  1 ). 

£•  gr.  Sit  m-=:%;  erit  fumma  quadratorum 
infinitorum  ad  totidem  maximo  «qualium  ut 
1  ad  3. 

Sit  m-=z  j;  eritfumma  cuborum  iofioirorum 
ad  totidem  maximo  xqaalium  ut  t  ada. 

Sit  m  7;  erit  fumma  potentiarum  feptimi 
graduiad  totidetumaxiuc  xqualium  ut  t  ad  t. 


S  C  H 


OLION  I. 


SCHOLION  X. 


345'  infinitum  centinuari  revera  non  aliud f- 
gnificat ,  quam  ee  ufqut  centinuari  ,  donec  quanti- 
tatet  quadam  rtfyflu  aliarum  evantfcant  (a) .  Sam 
e-  gr.  (  $•  34*  )  fumma  quadratorum  ~  n  J  -f-  x11* 
"T*  ■T,•  '<•'»'#  ttrmini primi  \a   ad  rt/iquet  \a 1 

tentinut  Crtfcit .  Uttdt  non  rnirvm  ,  fi  ratie  pe- 
fieritrwn  tandttn  adto  txigua  tvadat ,  «/  affignari 
ampliut  ntqutat.  F.fi  tnimprimut  ad  ftcundurn  — 
-J-n  *  :  ill1  —  ln  :  j  (  §.  1 14  p*«.  1  ) .  %uare  trt- 
fttntt  11  ratietp/tut  in  ad  %centinuo  crtfcit  (  uj 
Ariti.  )  .  Similittr  ttrminur  primut  tfi  ad  itrtium 
ut  4-n3  ad \n  ,  hoc  tfi  ,  «/ in*  ad  1  (  ^.1  \+p»ti.\'). 
Quart  crefctntt  U  ratio  ipfiut  %ax  ad  1  magit 
crtfcit ,  quamin  cafu  priert  (  ff.  XO^Arith.  )  .  /*/» 

r —  1  igitur  cafu  ,  in  que  terminnt  ftcundut  rtfpteiu  pri- 

maXJmO  aeqiiallUm  eft  /J  .  Quarc  Hla  I  »**  fitinajfignahtUr ,  ttniut  mutte  magii  inaffi^na 

ad  banc  ut  ±n*  ad  »4 ,  hoc  cft ,  ut  i  hilu  t<r'  d,6l'' 
a&$(§.  iz^part.t). 

Problema  is6. 

344.  Jnvenire  rationem  ,  quam  ba- 
let  fumma  omnium  potentiarum  cujuj- 
tunque  graduf  ab  o  in  infinitum  conti- 
huatarum  adfummam  totidem  maximte 
jequalium . 

Quoniam  omncs  potentiac  infcriores 
mjmeri  infiniri  refpe*Jtu  fupcrioris  cva- 
nefcunt  ( id  quod  codem  modo ,  quo  in 
probl.154,  oftcnditur),  fumma  om- 
nium  potcntiarum  ab  o  in  mfinitum 
continuatarum  cft  £7f-(n  +  i  )m+1 


3*6.  Eedtm  mede  plurima  alia  Aritimtticorinfi- 
nitorum  tbeertmata  invtniri  poffunt ,  f  utamur  iit 
qmet  in  Analyfi  fimlorum  (  §.  ao«  tc  h<\t\.)de  nu- 
merit  figuratit  demenfirata  funt . 

SCHOLION  *J. 

374.  Ufum  Arithmetica  infiniterum  in  Gtemttria 
ofitndtrunt  (b)  Wal  lifius  invtnter  ,  t}  qui  eam  ma- 
git  txcoluit  ,  Ifmael  Bulialdui(c).  Bnimvero  eum 
ptr  tjilt  ulum  Leibnitii  fummatonum  non  tnedo  ea  , 
qua  per  Arilhmtticam  infiniterum  eruumur  ,  longe 
fatiliut  i  fed  tt  plurima  buit  infuptrahilia  invtii- 
ri  pejfint  j  *  rt  nofira  nen  tfft  judico  ,  ut  dt  ejut 
ufu  multa  peoferautut .  Suffectrit  igitur  pauca  eam 
im  rtm  attujijf** 

CAPDT 

(«)  Vid.  Oatologic  noflrs  «.  4*|.  Bt  feqq. 
f>)  la  Aiithmeiica  lofir.iioiuiii,  qaz  csut  in  volI.OfCc. 
Maiheni. 

(c)  lo  Ojftc  Noro  id  Atitbaiebc  m  in£niiomm . 
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Pro-blema,  157- 


1 


348.  T  Nvenire   rationem  trianguU 
X  AGB  ad  paralklogrammum 
AEFB  fuper  eadem  veUquali  haft  AB 
&  ejufdem  altitudinis . 

Concipiatur  altitudo  GD  in  partes 
infinite  parvas  &  inter  fe  acquales  di- 
vifa;  tnangulum  AGB  refol/etur  in 
parallelogrammula  ,  quorum  bafes 
funtordinatxtrianguliMi»,  N»,  Oo 
&c.  altitudines  infinitcfimac  ipfius  GD ; 
parallelogrammum  vero  EABF  in  tot- 
idcin  parallelogrammula  &  inter  fe  & 
maximo  in  triangulozqualia ,  quorum 
ncmpe  bafes  bafi  trianguli  AB  figilla- 
tim  acqualcs  funt .  Parallelogrammula 
itaque  feu  elementa  trianguli  progre- 
diimtur  in  ratione  ordinatarum  Mw, 
,  Oo  &c.  ($389  Geom. ) .  Ordina- 
tx  vero  funt  ut  abfchTac  GP ,  GQ^,  GR 
($.  396  Ceom.)  &,  quoniam  altitudo 
inpartesaquales  divifa,  abfciflac  cre- 
fcunt  in  progreflione  arithmetica  o ,  1, 
1  3,4,5  &c.  Ergo  elementa  trian- 
gjii  conftituunt  progreflionem  anth- 
meticam  a  cyphra  inchoawm&  inin- 
finitum  continuatam .  Eft  idco  trian- 
gulum  AGB  ad  parallelogrammura 
AEFButiada(  S-341)- 


Problema  158. 
A  H   d  K 


N 


T57 

M  XP 


349.  Invenire  rationemfpatii  para&o- 
lici  externi  AKLPA  ,  necmn  interni 
ANLPA  ad  retiangulum  AKLN  fu- 
per  eadem  hajiKhtf  ejufdem  altitudi- 
nif  AK. 

Si  fpatium  parabolicum  APLKA 
&  re&angulumKN  in  parallelograro- 
mula  Tefolvantur  ,  ut  in  probl.  prz- 
ccd.  (  §.  348  )  ,  altitudine  communi 
AK  in  partes  infinite  parvas  acquales 
divifa  ;  elemcnta  paraboltci  progre- 
diuntur  ut  femiordinatac  HI ,  QP  , 
KL  &c.iifdem  veroin  rc&angulo  tot- 
idcm  refpondent  maximo  ,  cujus  ba- 
fis  KL  ,  acqualia  l  Quodfi  parame- 
ter  parabolxfucrit  a ,  AH  =  1 ,  AQ_ 
—  1 ,  AK  =  3  &c.  erit  HI  =  1 :  a , 
QP=4:<*,  KL=z^:a  &c.($.  391 
part.  1 ) ,  hoc  cft  bafes  elementorum , 
ideoque  clementa  ipfa  ($.389  Geom. ) , 
progrediuntur  in  ratione  duplicata 
abfciflarum ,  hoc  eft ,  ut  o ,  1,4,  9 
&c.  Eft  ergo  fpatium  parabolicum 
AKLPA  ad  re&anguluni  ANLK  ut 
1  ad  3  (  §.  34 x  ),  ideoquc  ANLPA 
ad  idcm  rectangulum  ANLK  ut  2 
ad  3. 

PRO- 


Analyfeos 


PlLOBLEMA 

AH  <L 


3$o.  Jnvenire  rationem  fpatii  para- 
boloidici  cujufcunque  externi  AKLP A  , 
necnon  interni  ANLPA  ad  reftangu- 
lum  AKLN. 

Si  abfciffit  AH,  AQ^,  AK  fuerint 
ut  i ,  2,  i  &c.in  paraboloidibus  quibuf- 
cunque ,  erunt  fcmiordinatx  HI ,  QP , 
KLuto,  i ,  2™  im  &c.  ($.519 part.i) . 
Quare  cum  etiam  fpatii  paraboloidici 
AKLPA  elementa  progrediantur  ut  1, 
3ra&c.f  ^49C«)OT.),iifdem  vero 
in  re&angulo  refpondeant  totidem  ma- 
ximo  arqualia;  erit  illud  ad  hoc  ut  1  ad  1 
+  »($.344)>  confcquenter  ANLPA 
ad  idem  reitangulum  KN  ut  1  +  /w— 
z  ad  1  + m  ,  hoc  eft ,  ut  m  ad  1  -f-  m . 

Problema  160. 


351.7 nvenire  rationem  pyramidi/  & 
Con^prifma  &  cylindrum fuper  eadem 
W&ejujdema/titudinir. 


Si  pyramidis  ADBC  altitudo  con- 
cipiatur  in  partes  infinite  parvas  se- 
quales  divifa  ;  in  primiata  refolvi- 
tur  ,  quae  inter  fe  funt  ut  bafes  (  §. 
S7J  Ceom.  )  ,  hoc  eft,  ut  plana  fi- 
milia  a,  b,  c  ,  d  (  §.  474  Geom.  )  . 
Quoniam  vero  altitudines  illorum 
prifmatum  funt  ut  1,  2,  3  &c.  pla- 
norum  latera  homologa  erunt  itidem 
ut  o,  1,  2,  1  &c.  (  §.  566  Ceom.), 
ideoqueipfaplanauto,  1,  4,  9  &c. 
(  §.  406  Geom.  )  .  Qiiare  cum  ele- 
mentis  pyramidis  refpondeant  in  prif- 
mate  fuper  eadem  bafi  &  ejufdem 
altitudinis  totidcm  maximo  aqua- 
lia ;  pyramis  ad  prifma  eft  ut  1  ad  j 
($•34*)- 

Quodfi  ACBD  fucrit  conus  ,  pla- 
na<*,  b,  cy  d  erunt  circuli :  quicum. 
progrediantur  ut  o  ,  1 ,  4  ,  9  &c. 
($.408  Geom.),  in  cy lindro  vero  ipfis 
refpondeant  totidem  maximo  d  arqua- 
les  ;  conus  quoque  ad  cylindrum  fu- 
per  eadem  bafi  &  ejufdem  altitudinis 
eftutiad  2(§.  342). 

Pbloblema  161. 


w/  


15».  Jnvenire  rationem  conoidir  pa- 
rabolici  ex  rotatione  parakU  AMSR 
circa  axem  ARgeniti  ad  cylindrum  fu- 
per  eadem  baft  &  ejufdem  altitudinis . 

Conftat  ex  fuperioribus  (§.  197)  , 
altitudinc  AR  in  particulas  infinite 
parvas  &  aequales  divifa  conoides  re- 

folvi 


)igitized  by  Googl 


De  Vfu  AritbmeticA  hfimtorum  in  Geometria.  £55* 


folvi  in  cylindrulos ,  quorum  bafes 
funt  circuliradiisPIvI,  QN,  RS  dc- 
fcripti,  quique  ideofunt  utifti'circu- 
li  (  §°$7zGeont.  ).  QuodliAP  =  i 


ideoquc  circuli  funt  ut  o ,  i ,  x,j  &c» 
(  §.  408  Ceom.  )  .  Quare  cum  iifdem 
refpondeant  in  cylindfo~totidem  ma- 
ximo  a&quales ;  omnia  elementa  conoi- 


AO  =  a ,  AR  =  3 ;  erit  PM  =  1  ,  j  disadomnia  elementacylindri  funt  ut 
QN=yi,  RS=r3(5.J9i/wr/.i)l  iadz(^34i). 


Fints  Analyfeor  Infinitorum ,  &  totiui  Tomi  Primi  Elementorum  Matbefeor. 
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